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AUTHOR'S PREFACE. 


The present work follows in general the plan adopted for 
the other volumes of the series to which it belongs. The few 
remarks which follow may facilitate its use. 

The species of each genus are arranged in alphabetical 
order. It is true that within certain genera we can distin¬ 
guish a number of groups of allied species ; but this is by no 
means always so, and even where it is possible to do this, the 
majority of the species of the genus do not as a rule allow 
themselves to be thus grouped; an arrangement according 
to affinities is therefore for the most part impossible. There 
seemed to be no particular advantage in a chronological 
order, according to the date of -description of the several 
species ; while the alphabetical arrangement has at least the 
merit of convenience. 

In the synonymies which head the accounts of the species 
I have given a complete list of the Indian references,— 
references to all the records from India, Ceylon, and Burma, 
and to all accounts of anatomy etc. based on Indian material; 
in the case of species found only in India, therefore, the list 
forms a complete bibliography. 

.In the case of species found also in other parts of the 
world I have often added to the Indian references, and 
separated from them by a line, other references to papers of 
importance,—for example, to such as contain accounts of the 
anatomy or of important structural details. In the case of 
species which have been known for a number of years I have 
often given references to Beddard’s Monograph and to 
Michaelsen’s Tierreich Volume, where the older sources will 
be found. But it would be impracticable in a work like this 
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to give a complete bibliography of the widely distributed 
species ; a number of species are practically worldwide, and 
the majority of the items would merely be records of occur¬ 
rence in various parts of the globe. 

In the case of genera I have given ^references which appear 
likely to be of use ; but for a number of widely distributed 
genera even this is unnecessary, since the lists in Michaelscn’s 
Tierreich volume will supply what is wanted. 

It may be convenient, for bibliographical purposes, to 
subjoin a list of the changes in nomenclature, etc., proposed 
herein for the first time. 

JEolosoma hemprichi (Stephenson, 1909) is renamed sE. 
k ashyapi 

I have emended the current diagnosis of the genus Slavina . 

Slavina montana\$ used for Slavina sp. (Stephenson, 191G). 

Anlophorus michaelsenihwsed for A.jfalustris (Stephenson, 
1913). 

In accordance with my views on the significance of 
“ tufted 99 nephridia (cf. p. 184), Megascolides ha status 
Steph. and Notoscolex sarasinorum Mich, are transferred to 
Wood wardia. 

Megascolides oneili Steph. becomes Notoscolex oneilL 

Megascolides tenmalai , Mich. var. karakulameusis Steph. 
becomes Notoscolex tenmalai var. karakulameusis . 

Megascolex phaseolvs Steph. becomes M. cochinensis Steph. 
var. phaseolus. 

Megascolex pentagonalis Steph. becomes At. travancorensis 
Mich. var. pentagonalis . 

Megascolex curtus Steph. disappears being united with 
M. varians var. simplex Mich. 

Perionyx aborensis Steph. disappears, being united with 
P . depressus Steph. 

Similarly Perionyx parvulus Steph. disappears, being 
united with P . excavatus E. Perr. 

Perionyx aborensis , var. heteroclnetus Steph. becomes 
P. heteroehoetus Steph. 

The name Perionyx polytheca is to be substituted for 
Perionyx sp. Steph. (Rec. Ind. Mus. xii, p. 323, 1916). 
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The name Perionyx silckimensis var. michaelseni is introduced 
for certain specimens of P . sikkimensis Mich. 1910. 

Eudichogaster kinneari Steph. becomes E. ashworthi Mich, 
var. kinneari . 

EutypJiceus koboensis ,and magnus Steph., and chitta- 
gongianus Mich, disappear, berng merged in E. gammiei 
(Bedd.). 

Eutyphams annandalei Mich., var. fulgidus Steph. becomes 
E. incommodus (Bedd.) var. fulgidus. 

Eutyphams bastianus Mich, disappears, being merged in 
ft. masoni (A. Gr. Bourne). 

| Hoplochetella affinis Steph. becomes Erythnrodrilue 
%uctorius (Steph.) var. affinis. 

I may mention that I have given in the Introduction a 
section on Methods, which I trust may be of some use to 
those who are beginning systematic work on what will 
certainly prove to them a very interesting group; I hope it 
may save some of those who may be obliged to work at a 
distance from expert assistance from wasting time on 
procedures which are not calculated to give the best results, 
and from putting forth work which could easily be improved 
by adopting a more suitable technique. 

My thanks are due to Sir Arthur Shipley for his interest 
in the progress of the work, for many useful suggestions and 
for much kind help while the volume was passing through the 
press ; to the authorities of the British Museum for kindly 
allowing me to examine a number of type and other 
specimens ; and to the Council of the Zoological Society 
for permission to make use of material previously published 
in the Proceedings of the Society. And I have finally grate¬ 
fully to acknowledge the help I have received in the course 
of the preparation of this volume from Dr. Annandale, 
Director of the Zoological Survey of India. He has kindly 
lent a number of blocks for the text-figures, and given 
permission for the reproduction of other figures, for which 
blocks were not available, from the Memoirs and Records of 
the Indian Museum ; and he has at various times sent me 
many type and other specimens from the Museum collections 
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for examination. Indirectly, this work is indebted to him 
for fur more than this; since my studies on the Oligochseta 
of India, which I have pursued during the lust sixteen years, 
and which have led up to the preparation of the present 
volume, have been largely carried out on the extensive 
collections of the Indian Museum, and have throughout owed 
much to Dr. Annandale’s interest and kind encouragement. 

March 1923. 
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METHODS OF EXAMINATION; SYSTEMATIC 
DESCRIPTION. 

Good systematic description is an art, and to practise this 
it is necessary to know what to observe, and how to manipulate 
in order to observe; the observations must then be clearly 
expressed, and arranged in a definite order. We may consider 
the methods employed in the systematic examination of the Oligo- 
chaeta along with the enumeration of the characters to be observed; 
and for this purpose we will first take an earthworm of one of the 
families Moniligastridee, Megascolecid®, or Lumbricidae. 

The investigator often has no control over the fixation and pre¬ 
servation of the material submitted to him; if, however, he is 
making his own collection, he will fiud it advantageous to paralyse 
the worms by placing them in water and gradually adding spirit; 
when they are completely insensible they are transferred to 
10 per cent, formalin in a flat dish, and allowed to become stiff 
in the fully extended position; after twenty-four hours in the 
formalin they are transferred to spirit. 

The dissecting microscope used in the examination and dis¬ 
section should be a binocular, and one with a long arm is much 
the best, since the smaller instruments, where the dissecting dish 
has to be placed on the stage, do not allow enough room ^Cataract 
knives are used for the dissection, with fine needles anu the finest 
scissors and forceps. The pins for pinning out the specimens are 
entomological pins, obtainable in varying degrees of fineness for 
the larger and smaller worms. 

The length , diameter , number of segments , and colour, are to be 
noted, along with any special variations of the latter in different 
parts of the body; the colour is frequently altered by the pre¬ 
servative. The form may require mention; e.g., the anterior end 
may be markedly bulbous; the ventral surface may be flattened; 
the body, or the hinder end, may be four-cornered in transverse 
section ; the dorsal surface may be grooved, etc. 

The prostomium is to be noted. If not marked off by a groove 
from the first segment it is said to be zygolobous (text-fig. 1). If 
marked off, but not encroaching on the first segment, the separa¬ 
ting groove being strictly transverse, it is prolobous (text-fig. 2). 
If it encroaches but slightly on the first segment it is proepilobous 
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(text-fig. 3); if more markedly, epilobous (text-fig. 4). The pos¬ 
terior prolongation into the region of the first segment is called 
the tongue; it may be delimited behind by a transverse groove, 
when the tongue may be said to be cut off behind; or there may 
be no such groove, when the tongue is open, or not cut off behind. 
The length of the tongue is of importance; if it extends through 
one-third, or a half, or two-thirds of the length of the first seg¬ 
ment, the description runs “prostomium epilobous or oij 
etc. If the tongue goes back to the groove between seg¬ 
ments i and ii, the prostomium is said to be tanylobous (text-fig. 5). 
These forms are sometimes found combined; thus there may be 
a transverse groove at the anterior limit of the first segment as in 
the prolobous form, together with a tongue which extends through 
part or the whole of the first segment—conditions which may be 
described as “combined pro- and epilobous” (text-fig. 6), and 








Fig. 1. Zygolobous prostomium. Fig. 4. Epilobous prostomium. 

Fig. 2. Prolobous prostomium. Fig. 5. Tanylobous prostomium. 

Fig. 3. Proepilobous prostomium. Fig. 6. Combined pro- and epilobous 

prostomium. 


“combined pro- and tanylobous” respectively. Special shapes of 
the tongue may sometimes require notice; its sides may converge 
backwards, even meeting to form a or occasionally they 
diverge. 

The segments themselves are suitably expressed by roman 
numerals:—i, ii, iii, iv, etc.; while fractions, or successive 
arabic numerals separated by an oblique line, are used to denote 
the intersegmental furrows, or, in the internal anatomy, the 
septa. Thus the furrow, or, according to the context, the septum, 
between segments x and xi is denoted by or 10/11. 

The segments are often divided by secondary grooves into 
annuli , and it may be useful to note the extent of this sub¬ 
division ; as an example, “ segms. iv and v biannular, vi-vii tri- 
annular, viii-xiii with four or five annuli, post-clitellar segms. 
triannular.” The first segment is sometimes withdrawn within 
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the mouth aperture; but a mistake in enumeration will usually 
be avoided by observing that in this case the setae begin on the 
first apparent segment. 

Dorsal pores are present in most species of earthworms, begin¬ 
ning some distance behind the anterior end. The groove in which 
they begin is to be observed; this is suitably done when the worm 
is pinned out preparatory to opening, by gently pressing apart 
with needles the sides of the intersegmental grooves in the pre- 
clitellar region. 

The seta are amongst the most important characters for 
systematic purposes. In the earthworms they begin usually on 
the second segment, but occasionally further back. They may be 
arranged either in two couples on each side of each segment (the 
lumbricine arrangement), or they may be more numerous and dis¬ 
posed in a ring (perichaetine arrangement). In the lumbricine 
arrangement the most ventrally placed seta on each side is denoted 
by the letter a, the other seta of the ventral couple by 6, the 



Fig. 7.—Lumbricine arrangement of setae. 

more ventral of the dorsal couple is called c, the most dorsally 
placed is d (text-fig. 7). The relative extent of the intervals 
between neighbouring seta3 are recorded— i. e., the intervals aa , 
ab, be, and cd. The observations are perhaps most easily made by 
holding the worm between the fingers of the two hands under the 
dissecting binocular, and rotating it as required. The mode in 
which these ratios are expressed has hitherto varied considerably, 
but I have adopted the following as convenient: the distance ab 
is taken as the unit, and is compared first with the interval aa — 
say it is one-third of aa ; by slightly rotating the body of the 
worm it is now compared with be —it may perhaps be equal to 
half be ; observations made by rotating the worm so as to bring 
ab and cd alternately into view may give, as a relation between 
these two, «6=| cd . The interdorsal interval dd (measured over 
the dorsal surface) is also to be estimated in terms of the whole 
circumference; it is sometimes more, sometimes less than half 
the circumference, according as the seta d is below or above 
the lateral line of the body. A complete expression of the ratios 
jean now be given in the following short and convenient form :— 
a6=£ aa=s J 6c=| cd ; dd=h circumference. 
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As, however, the above ratios often vary in different parts of the 
body, the operations have to be repeated; three such will as a 
rule suffice—one about the middle of the body-length, one in the 
region behind the clitellum, and one in front of the clitellum ; dd 
need usually be given only once—at the middle of the body. 

In worms with the perichastine arrangement, the setae of each 
side are denoted a b c d e . . . • beginning from the one nearest to 
the niidventral line; and those on the dorsal side zy x ... . 
beginning from the middorsal line, without regard to the actual 
number in the ring. The relative sizes of the intersetal intervals 
in the different parts of the ring are to be observed; e . g. 9 the 
setae may be set closer together ventrally than dorsally; and if, 
as is usual, there is a gap in the ring in the middorsal and mid- 
ventral lines, the size of the gap is to be estimated in terms of the 
next intersetal interval— e.g. y aa=2 ab , zz — 3yz. 

The number of setae in the ring is also to be counted ; and as 
this differs in different parts of the body, several counts have to be 
made. Convenient segments for this purpose are v, ix, xii, xix, 
and one in the middle of the body. The results may be expressed 
thus:—Setae 24/v, 30/ix, 32/xii, 36/xix, and 34/mid-body. 

The counting is, I think, most easily done by holding the worm 
in the fingers of both hands under the dissecting binocular, fixing 
on the appropriate segment, and then, keeping the worm in focus, 
gradually rotating it. Bourne (20) recommends cutting open 
the anterior portion of the worm, scraping out the viscera, 
flattening out the empty body-wall between twp glass slides, and 
allowing it to harden in spirit; then heating with caustic potash, 
placing in glycerine and mounting. But this of course is not 
allowable where a limited number of specimens only are available ; 
and in any case it is needlessly troublesome; practice in the 
simpler method wdll give facility. 

Certain setae are sometimes enlarged relatively to the others: 
e.g., the ventralmost setae, a b c, of some of the anterior segments 
in certain perichaetine worms. This is to be noted where it 
occurs. 

It is to be observed that the positions of the setae give useful 
points of reference in describing the situation of such features as 
the external apertures of the body. For this purpose, in the 
worms with the lumbricine arrangement, the setae abed on each 
side may be imagined as connected by longitudinal lines; and we 
may describe the male pores as lying, for example, between the 
lines of setae a and 6, or even more shortly as being in ab ; in a 
perichaetine form they might perhaps be between the lines / 
and g. 

Certain setae may be modified in form; this is especially the 
case with the penial setae so commonly found near the male pores. 
These are to be specially and minutely described, since the features 
they present are among the most trustworthy of specific dis¬ 
tinctions. The length, thickness at the middle of the shaft, 
curvature, characters of the poinj;, and ornamentation by lines, 
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spines or teeth, are the principal characters; it is usually 
advisable to give an illustration in addition to a verbal description. 
Certain setae in the neighbourhood of the spertnathecal pores may 
also be modified ( u copulatory setae” in the genera Octochcetus and 
Eudichogaster). 

Though the penial setae may at times be seen projecting for 
some distance through the male pore, it is never safe to try to 
remove them from outside. They invariably break; and the only 
way is, at the close of the internal dissection, to seize the setal 
sac and its surrounding muscular bundles from the inside; with¬ 
draw the whole, and place it in a drop of glycerine on a slide; 
carefully, with fine needles, separate off the muscular fibres from 
the bases of the setae, and cover. In some very small worms of 
the genus Dichogaster , the setal sacs may be too minute to be 
easily recognisable even under the dissecting microscope; and 
since in this genus the penial setae are specially important, they 
must be obtained by taking hold of the prosratic duct as near the 
body-wall as possible, and removing the whole of the prostate; 
the setae in their sac will be found adhering to the ect-al end of 
the duct. 

The extent of the clitellum is of systematic importance, and 
also its form—ring-shaped or saddle-shaped— i. e ., extending all 
round the body, or absent on the ventral surface. Sometimes 
setae are present, and sometimes the intersegmental grooves are 
visible; the colour also often differs from that of the neigh¬ 
bouring parts of the body. 

The position of the genital apertures (male pores, prostatic 
pores, female pores and spermathecal pores) are to be noted. The 
male pores are properly the endings of the vasa defereutia; if 
prostate glands are present, they may open at the male pores in 
common with the vasa deferentia, or may discharge separately. 
After a statement of the segment or intersegmental gi*oove in 
which they occur, their exact positions are often best defined by 
reference to the lines of the setse ( v . sup.) — e.g., male pores on 
xviii between the lines of setae a and 6, female pores on xiv an¬ 
terior and internal to seta a , spermathecal pores in grooves 7/8 and 
8/9 slightly outside the line of b. In some genera the two pro¬ 
static pores of the same side are connected by a seminal groove, 
the characters of which (straight, bowed outwards or inwards, 
etc.) are to be noted. 

Very important for systematic purposes is an accurate de¬ 
scription of the papill®, ridges, pits and other genital markings 
which in many worms make their appearance at sexual maturity. 
These are often variable to some extent, and if possible a number 
of specimens should be examined, in order to discover which 
characters are constant. It is frequently useful to add a drawing 
to the description. 

Having completed the account of the external characters, 
the investigator proceeds to the dissection of the worm. If the 
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specimen is single, and there is a possibility of its turning out to 
be a new species, the greatest care must be exercised, and the 
least possible amount of damage done, since the specimen Mill 
have to be preserved for future reference as the type of the new 
species. 

The worm is to be pinned out and the anterior part of the body 
opened by a median dorsal incision. In pinning out the worm, 
the pin at the anterior end may be passed obliquely downwards 
and backwards through the mouth, so as to avoid damage to the 
prostomium. 

The student w r ho has had the usual laboratory training will 
often be tempted to examine the smaller earthworms bj r longi¬ 
tudinal sections of the anterior end instead of b\ dissection. For 
earthworms, however, this is scarcely over necessary, and, where 
material is limited, should only be resorted to in very exceptional 
cases. Not to speak of the time required (which is scarcely a 
valid argument), the alimentary canal often contains earth, which 
interferes with the cutting and may practically destroy the whole 
specimen ; it is also much easier to give oil accurate description 
ot the shape and relations of the organs— e. < 7 ., of a spermatheca 
with diverticula—from dissection than from the reconstruction of 
sections ; the penial setae, too, are destroyed in sections, and these 
are of decisive importance in precisely that genus— Dichogaster — 
where, on account of the small size of the worms, sectioning is 
most likely to be employed. 

By practice it will be found possible to obtain quite satisfactory 
systematic descriptions from dissections in worms down to 1 ^ 111 m. 
in diameter, or even down to 1 ^ mm., and there are very few 
earthworms of smaller size than this. 

The above refers especially to the cases where only one or a 
very few T specimens are available; it is of course not meant that 
sections should not be attempted when a number of examples are 
at hand. But it will be seen that I disagree with the opinion of 
Smith (Proc. U.S. National Museum, lii, 1917, p. 159), that “an 
adequate study of earthworms for systematic purposes demands 
serial sections of sexually mature specimens, although much 
important information can be gained by careful dissection.” This 
author recommends (in the case of types, or where material is 
scarce) splitting the anterior portion in the sagittal plaue, and 
removing the dirt from the alimentary canal; one half of the 
anterior end is then to be sectioned. 

In case the material is ample, a second dissection from the 
ventral surface is sometimes useful— e.g ., to determine the re¬ 
lations of the testis sacs, and whether or not those of the same 
segment are united below' the alimentary tube. Benham (J. Linn. 
Soc. Lond., Zool., xxvi, 1897) recommends a dissection from the 
side; but of this I have scarcely any experience. 

The worm having been opened, the septa in the anterior part of 
the body are first observed. Some of these may perhaps be 
absent; others may be thickened, in which case the various 
degrees of thickening are to be noted. 
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The chief features of systematic importaace in the alimentary 
canal are the following:—(1) The presence and position of a 
gizzard or gizzards. If the gizzard is far forwards, it is not 
always easy to determine which segment it belongs to, since the 
septa here are usually funnel-shaped, with their parietal much in 
front of their cesophageal attachment; they may thus closely 
invest the sides of the gizzard, and the one iii front of which the 
gizzard really lies may appear to be attached to its sides or even 
to its anterior end; moreover the septa here may be extremely 
thin, and in badly preserved specimens may be in danger of 
being overlooked altogether. (2) The calciferous glands—their 
number, position, and whether stalked or attached by a broad base 
to the oesophagus. (3) The segment in which the intestine begins, 
and the presence and position of intestinal cieca. (4) Some 
authors note the characters of the typhlosole. 

Not many characters of the vascular system are used in syste¬ 
matic descriptions of earthworms. The chief of these is the 
number of hearts , and more especially the position of the last 
(most posterior) heart. Sometimes the dorsal vessel is double 
(very rarely indeed in Indian worms). 

Nephridia occur either as mec/anephriclia , or as micronephridia. 
The micronephridia vary much in size and arrangement. There 
may be a large number of minute nephridia scattered irregularly 
over the inner surface of the body-wall and on the septa; or the 
number in each segment may be fewer, and they may then be 
arranged in definite transverse rows on the parietes—one or two 
rows in each segment. All the micronephridia may not be of the 
same size— e,g., the most ventrally situated may be the largest. 
These points of number and relative size are of some importance 
in certain genera of the OctochsetinsB ( Octochcetus , Eudichogaster) 
and Megascolecinso ( Megascolides , Megascolex). In micronephridial 
genera bushv nephridial tufts are usually found in the anterior 
segments by the side of the pharynx and anterior part of the 
oesophagus. 

The sexual organs are the most important of all for systematic 
purposes. The testes and their associated funnels may be one or 
two pairs ; they may be enclosed in special compartments of the 
coelom ( testis sacs), or may lie free in their segments. In an ad¬ 
vanced stage of sexual maturity the testes are quite small, and may 
be quite undiscoverable ; the preseuce of the funnels, sometimes 
apparently large and glistening through adherent spermatozoa, 
may, however, usually be taken as an indication of the presence of 
testes also. The seminal vesicles , in which the spermatozoa ripen, 
communicate with the testis segments, or the testis sacs; their 
position, size, and lobulation or its absence are to be noted. 

In connection with the external pores, or in the neighbouring 
segments, there may be prostate (spermiducal) glands. In the 
Moniligastridae, the shape and character of the surface of the gland 
are important; in the Megascolecid®, the form (whether tubular 
or compact, and in the latter case whether much or slightly lobed). 
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size, and position of the glandular portion and the length, thick¬ 
ness, course and character (whether smooth and shining, or the 
reverse) of the duct require description. The ectal end of the 
male apparatus may be dilated and eversible as a bursa eopulatrix. 

The female organs comprise the ovaries, female funnels and 
oviducts , and sometimes ovisacs (receptacula ovorum); these have 
not as a rule the same importance as the male organs. The 
spermatheccs are among the most important of the genital organs ; 
their number and position are to be noted, the ampulla and its 
duct are to be described; and especially the characters of the 
diverticulum or diverticula (if any), and the place of its junction 
with the main portion of the apparatus. In the Moniligastridse, 
it is important to note any dilatation of the end, or the characters 
of any sac (atrium) opening into the end, of the spermathecal 
duct. 

In many of the smaller Megascolecidae, the characters of sperma- 
theca and diverticulum are best ascertained by removing one 
and mounting it in glycerine. The preparation will usually 
become sufficiently transparent in this medium ; if not, it may be 
rendered clearer by being treated on the slide with a small drop 
of glacial acetic acid before mounting in glycerine. 

The small, usually aquatic Oligochaeta of the families iEoloso- 
matidse, NaididaB, TubificidaB and Enchytraoidee require quite 
different methods of examination. These are mainly microscopic. 

The examination of the living worms should never be omitted 
if opportunity offers. The -EolosomatidaB, and most of the Naididae, 
are transparent enough to allow the whole anatomy (except that 
of the sexual organs in the mature w orms) to be investigated, and 
many details are more evident than in fixed specimens. The 
worms are, however, sometimes very active, crawling out from 
under the cover-glass, or not remaining long enough in one 
position to allow of examination ; much patience is often needed, 
especially in warm weather. Piguet (133) recommends the use 
of ice; but the introduction of a drop of 1 per cent, solution of 
cocaine hydrochloride is often destructive. Less is to be learned 
from examination alive in the case of the Tubificidae and 
EnchytraBid®. 

It is very difficult indeed to examine worms which in the 
process of killing have screwed themselves up into all kinds of 
curves. The investigator will often receive worms for exami¬ 
nation which have had no particular care bestowed on their 
fixation, and in such cases he must, of course, do the best he can 
with them. When, however, he collects material for himself, 
it is worth while taking some trouble in the matter. 

A good way of getting worms killed in the extended position is 
to take two glass slides, and to place one on the top of the other, 
so that the longer edge of the lower projects some distance beyond 
that of the upper; a worm is now placed in a drop of water in 
the angle where the edge of the upper meets the surface of the 
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lower slide. The worm will extend itself and crawl in one direction 
or the other along this angle; at a suitable moment it is deluged 
with the fixing solution, preferably hot, in order to kill it before 
it has time to throw itself into curves. 

If a number of worms have to be dealt with at one time, a fairly 
good method is to place them in a shallow glass dish, and drain 
off all the water. They will soon begin to extend themselves and 
crawl about on the moist bottom of the dish, when they may be 
deluged with the hot fixing solution. Some no doubt will be 
contorted, but while none will be absolutely straight, a number 
will be quite suitably disposed for microscopical examination or 
sectioning. I do not regard a slight ventral curve, which most of 
the worms will have, as altogether a disadvantage, since this is a 
help in orienting it for section cutting, and causes no distortion. 

Or the worms may be simply dropped from a pipette into hot 
fixing solution in a test-tube or beaker. The solution should, to 
get the best results, be some way under boiling point. 

I do not recommend preliminary narcotization with chloretone, 
chloral, or methyl alcohol, at any rate for the Naidid®, which are 
very delicate and easily injured. 

As fixing solutions for ordinary work, hot formalin (10 per 
cent.), and hot dilute sublimate and acetic are good. Piguet (133) 
recommends 1 per cent, sublimate for the large species of Naidid® 
and 0*1 per cent for the others. In this latter case presumably 
the heat is the chief fixative agent; the results, however, are 
excellent. The same solution of formalin, and stronger solutions 
of sublimate, or sublimate and acetic, may be used for Tubificid® 
and Enchytrmid®. 

In the Naidid®, the most important systematic characters are 
those of the set®. It is very difficult to examine these adequately 
in whole worms, since they do not usually, in the intact animal, 
lie in one plane under the microscope, and neither their length 
nor the form of their distal end can be judged accurately. In 
preserved material nothing can be done, except to choose for 
examination such set® as may be most suitably disposed ; but if 
the living worms are available, most excellent preparations can be 
made (at the sacrifice of the specimen for other purposes) ac¬ 
cording to the method well explained by Piguet (133). Place the 
worm in water under a cover-glass, without air-bubbles; remove 
any excess of water, and then allow evaporation to proceed; the 
animal becomes more and more compressed, and finally bursts and 
flattens completely, the empty skin remaining with the set® in 
place. When this has happened, and before the evaporation is 
so complete that air is drawn in under the cover-glass, a small 
drop of glycerine is placed at the margin of the cover-glass; this 
will be drawn in to replace the water lost by evaporation; any 
excess is removed, and a ring of varnish applied. Set® are best 
examined in wjlter or glycerine; it is difficult to see them well in 
balsam, owing to the refractive index, which is nearly the same 
for both set® and balsam. 
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The set® are not of such chief importance in the Enchytraid®, 
nor, as a rule, in the Tubificid®, while the bodies of these worms 
are too resistant to flatten out completely under the above treat¬ 
ment. Similar preparations may, however, be obtained by killing 
the worms by dilute alcohol, or by leaving them for some time in 
a small quantity of water, which is not changed ; if after death 
they are left in the water for some time longer—say over night— 
they decompose and become sufficiently soft to give good setal 
preparations. 

1 know of no way of getting good setal preparations from pre¬ 
served material. I have tried softening the specimens with 
solutions of caustic potash; but the prolonged action which is 
necessary affects the shape of the set®, causing them to swell. 

In no group of worms, not even iu the Naidid®, can the sexual 
organs be adequately examined in the living condition; the opaque 
clitellum entirely obstructs the view. Here dilacerations ot fresh 
or of preserved specimens may give considerable help, and will 
allow the size and shape of parts of the apparatus to be more 
easily apprehended than can be done from sections. Benham (114) 
gives some useful hints for the examination of worms of the size 
of the Phreodrilid®; a specimen was “bisected in the region of 
the reproductive organs, and the latter were partially isolated by 
removal, under a dissecting lens, of the gut and part of the body- 
wall, so that the true form and disposition of the spermiducal 
gland could be studied.” In another case, after bisecting, one 
half w as cut into a series of transverse sections; in the other 
half, the male apparatus was first studied in situ as an opaque 
object; “it was then gently removed from its attachment to the 
body-wall near the pore, and later cleared in glycerine, in which 
it was possible to turn it over and examine first one side, then the 
other. Finally, it was stained and mounted in balsam. But, as 
is known to students of the Oligocbseta, the glycerine preparation 
is of greater value in tracing out ducts, etc., than the balsam 
preparation.” 

But for the complete description, and usually for the identifi¬ 
cation, of an Enchytr®id or Tubificid worm (and also for the 
description of the sexual apparatus of one of the Naidid®), serial 
sections are essential. Attempts have often been made to describe 
species—especially of the Enehytr®id®—without going to the 
trouble of sectioning one or more specimens, but I cannot consider 
the results satisfactory. These two families, the Encbytr®id® and 
■ Tubificid®, with the Lumbriculid® and one or two other small 
groups which do not occur in India, are by far the most trouble¬ 
some of all the 01igoch®ta to identify and describe; too large for 
microscopical examination, and too small for dissection, they must 
be sectioned if an adequate account of their anatomy is to be 
obtained. I prefer a series of longitudinal sections rather than 
transverse, since in the first place a satisfactory series can be 
obtained from specimens which are even fairly strongly curved, 
provided that the curve is approximately in one plane; and 
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secondly, larger portions of the systems are visible in one section, 
and their mutual relations are more easily ascertained; while it 
is much easier, also, to fix the numbering of the segments in a 
longitudinal series. 

The characters to be observed in the Microdrili are largely the 
same as, though fewer than, in the Megadrili; there are however 
certain additions. 

The characters of the setce, as has been explained, are of more 
importance, especially in the Naididoe and in some of the Tubi- 
ficidae. In the double-pronged setae (crotchets) of the former 
family, the number in a bundle, length, thickness, degree of cur¬ 
vature, position of nodulus, the relative length and thickness of 
the terminal prongs, and sometimes their shape and the size of the 
angle between them, are to be determined. It is to be noted that 
the ventral setae in the most anterior segments (ii-iv, or more 
usually ii-v) sometimes have different proportions from those 
which occur throughout the rest of the body. The dorsal bundles 
may contain either hair or needle setae, or both ; the numbers of 
each in a bundle, the length of the hair setae, and whether or not 
they are perfectly smooth, the length and shape of the needles, 
the position of the nodulus, and especially the characters of the 
tip, for which the use of the oil immersion lens is necessary, are 
the chief points to be observed. Occasionally fan-shaped or 
pectinate setae are met with. Penial set® are important, if 
present. 

The size, shape, and other characters of the coelomic corpuscles 
(if present) in the Naididae and Eiuhytroeidse; the shape of the 
cerebral ganglion; the presence or absence of a stomachal dila¬ 
tation of the alimentary tube; the characters of the various 
organs which have been termed prostates; the length and dis¬ 
position of the vas deferens, and the characters of the atrium (the 
terminal dilated portion of the male apparatus) are examples of 
the points that require to be observed. Other features may 
deserve note in certain families or genera— e.g., the colour of the 
oil-like globules in the integument of the jEolosomatid®; the 
distribution of the so-called copulatory glands which surround 
the ventral nerve cord in certain Encbytraeid®; the length, 
relatively to the thickness, of the peculiar cylindrical male 
funnels in this family ; the presence and characters of the penial 
bulb in a number of Enchytrreid genera; the segment in which 
the dorsal vessel begins in this family; the presence or absence 
of head-pores, the proportions of the anteseptal and postseptal 
parts of the nepbridia, and the origin and direction of the nepb- 
ridial duct in the same worms; the segments in which the peculiar 
“ chyle-cells ” occur in the genus Fridericia ; the presence or 
absence of sflpraintestinal, subintestinal, and integumentary 
vessels in the Tubificid®; the presence of gills in certain genera; 
the characters of the penis, and of the chitinous penis-sheath in 
oertain genera of Tubiflcids; the occurrence of spermatophores, 
etc. 
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One further point is of importance in the JEoiosomatidaa and 
Naididas. These families reproduce themselves principally by 
fission; a 44 budding zone ” is first produced—in other words, a 
number of new segments are formed at some point in the animal’s 
body, and fission takes place through this zone of newly pro¬ 
liferated segments, in such a way that some of them form the tail 
end of the anterior animal, and the rest the head of the posterior. 
The number of the segments in front of the budding zone (t. 
the number of segments of the original animal which enter into 
the body of the anterior daughter animal) is denoted by n; it is 
constant for a number of species of /Eolosoma and Chcetogctster , 
but varies within wider or narrower limits for most species of 
Naididae. 

But systematic descriptions of the Microdrili are much less 
uniform in type than those of the earthworms, aud the characters 
which are used for purposes of discrimination vary so much 
in the different families and genera that they can scarcely be 
learnt, except from a perusal of the descriptions themselves. 

THE GEOGRAPHICAL DISTRIBUTION OP 
INDIAN 0LIG0CH2ETA. 

The regional division of India adopted below for the Oligochaeta 
is largely similar to that employed by Dr. Annandale in the volume 
of the present series which deals with Freshwater Sponges, 
Hydroids andPolyzoa. Dr. Annandale’s division takes Blanford’s 
physiographical regions as its basis. Mine differs from Annandale’s 
mainly in recognising a southern region (very distinct as regards 
the Oligochmte fauna), which comprises the narrower southern 
end of the peninsula, below the level of Goa and south of the 
15th parallel, from the eastern to the western shore; the Malabar 
(here called the Western) region and main Peninsular area are 
correspondingly reduced. It may be noted that the limits of these 
areas do not always correspond exactly with those of the political 
divisions whose names are used in defining them; thus I have 
placed Rangamati, which belongs politically to Bengal, in the 
Burma Region rather than in the Indo-Gangetic Plain. 

As in Dr. Annandale’s lists, varieties are ignored, as not having 
a geographical significance. 

1. NORTH-WESTERN TERRITORY.* 

(The drainage system of the Indus, so far as comprised in the 
plains of India; the Punjab, N.-W. Frontier Province, N. Raj- 
putana, Sind.) 

JEolosomatidje. 

JEolosoma kashyapi (Lahore). 

JEolosoma viride (Lahore). 


* For the significance of Roman and Italio type in the following lists, of, p. 26. 
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NaIDIDjE. 

Chsetogaster bengalensis (Peshawar; Nowshera; Gurdaspur 
Dist.). 

Chsetogaster laugi (Lahore). 

Chaetogaster orientalis (Lahore). 

Nais communis (Lahore; Peshawar). 

Nais paraguayensis (Lahore). 

Nais raviensis (Lahore). 

Naidium minutum (Lahore). 

Pristina longiseta (Lahore). 

Pristina oequiseta (Lahore). 

Branchiodrilus hortensis (Lahore). 

Heemonais laurentii (Lahore). 

Slavina appendiculafa (Lahore). 

Stylaris lacustris (Lahore). 

Dero limosa (Lahore). 

Aulophorus fureatus (Lahore). 

TuBiricm.E. 

Lirnnodrilus socialis (Lahore). 

Branchiura sowerbvi (Lahore). 

ENCHYTItJEIDAS. 

Pridericia bulbosa (Lahore). 

Enchytrseus liaruranii (Lahore). 

Megascolecid^e. 

Microscolex phosphoreus (Peshawar). 

Megascolex mauritii (Lahore ; Kapurthala). 

Pheretima elongata (Karachi). 

Pheretima bawayana (Lahore). 

Pheretima heterochseta (Lahore; Peshawar). 

Pheretima houlleti (Rawal Pindi). 

Pheretima posthuma (widely spres.d). 

Octochaetus fermori (lloshiarpur). 

Eutyphoeus ibrahimi (Kapurthala). 

Eutyphoeus incommodus (Ambala; Rawal Pindi; lloshiarpur. 
Dist.). 

Eutvphoeus waltoni (lloshiarpur Dist.). 

Eutyphoeus mohammedi (ltawal Pindi). 

Ocnerodrilus occidentals (Rawal Pindi; Mardan). 

Lumbricidj®. 

Helodrilus caliginosus (widely spread). 

Helodrilus parvus (widely spread). 

2. WESTERN HIMALAYAN REGION. 

(Eroin Hazara to the border of Nepal, including Kashmir.) 
Naididje. 

Chsetogaster limnsei (Naiui Tal). 

Nais communis (Kasauli). 
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Slavina montana (Bhim Tal). 

Stylaria kempi (Bhim Tal). 

Aulopliorus tonkinensis (Bhim Tal). 

Mon ilig a stride. 

Drawida japonica (Murree; ? Simla). 

Drawida nepalensis (Dehra Dun). 

Megascolecid;e. 

Pheretiiua hawayana (Dehra Dun; Garhwal). 

Pheretima heterochaeta (Simla; Naini Tal). 

Pheretima houlleti (Dehra Dun; Bhim Tal). 

Pheretima posthuma (Dehra Dun). 

Peri onyx bit inti (Simla). 

Perionyx excavatus (Dehra Duti; Kutnaon Dist.; Simla 
Dist.). 

Perionyx nciinianus (Kumaon Dist.). 

Perionyx simlaensis (Simla). 

Octochaptus fermori (Kasauli). 

Eutyphceus annundalei (Kumaon Dist.). 

Eutyphceus masoni (Dehra Dun). 

Eutyphceus nciinianus (Naini Tal). 

Eutyphceus orientalis (Dehra Dun). 

Euryphceus waltoni (Dehra Dun). 

Eudichogaster parvus (Dehra Dun). 

Lumbricid^e. 

Helodril us ealiginosus (Kashmir; Gilgit; Simla; Naini Tal). 
Helodrilus eonstrietus (Simla Hills). 

Helodrilus eiseni (Naini Tal; Painsur). 

TIelodrilus fcetidus (Simla). 

Helodrilus "kempi (Simla). 

Helodrilus mariensis (Murree). 

Helodrilus parvus (Kashmir; Simla Hills; Naini Tal). 
Helodrilus prashadi (Kashmir). 

Helodrilus roseus (Kashmir). 

Helodrilus rubidus (Naini Tal; Simla). 

Octolasium lacteum (Simla Hills). 

3 NORTH-EASTERN FRONTIER REGION. 

(Nepal and eastwards, including Assam.) 

TubificidjE. 

Brnnchiura sowerbyi (Manipur). 

Bothrioneurum iris (Kurseong). 

Enchytr^iu^:. 

Eridericia carmichaeli (Darjiling Dist.). 

MON ILIG ASTRIDE. 

Drawida decourcyi (Abor). t 
Drawida kempi (Abor). 
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Drawida nepalensis (Nepal). 

Drawida peilueidus (Abor). 

Drawida rosea (Cherrapunji). 

Drawida rotungana (Abor). 

M EG ASCOLECIDJE. 

Plutellus aborensis (Abor). 

Plutellus sikkimensis (Darjiling Dist.). 

Megascolides bergtheili (Darjiling Dist.). 

Notoscolex oneili (Abor, Darjiling Dist.). 

Notoscolex steward (Abor). 

Notoscolex striatus (Abor). 

Megascolex dubius (Kurseong). 

Megascolex horai (Cherrapunji). 

Pheretima hawayana (Kurseong ; Nepal; Manipur). 
Pheretima heterochpeta (widely spread), 

Pheretima houlleti (Cherrapunji). 

Pheretima lignicola (Dibrugarh). 

Periongx alatus (Darjiling Dist.). 

Perionyx annandalei (Darjiling Dist.; Cherrapunji). 
Periongx anmdatus (Abor). 

]*erionyx depressus (Abor). 

Perionyx excavatus (widely spread). 

Perionyx fossae (Shillong). 

Perionyx foveatus (Abor). 

Perionyx gravelyi (Darjiling Dist.). 

Perionyx hetevochcptus (Darjiling Dist.). 

Perionyx himalayanvs (Darjiling Dist.). 

Perionyx inornatus (Darjiling Dist.). 

Perionyx kempi (Abor). 

Perionyx koboensis (Abor). 

Perionyx m*intoshi (Nepal). 

Perionyx modest us (Cherrapunji). 

Perionyx nanus (Darjiling Dist.). 

Perionyx pallidus (Darjiling Dist-.). 

Perionyx pincerna (Darjiling Dist,). 

Perionyxpolchrianus (Darjiling Dist.). 

Perionyx pulvinatus (Darjiling Dist.). 

Perionyx rimatus (Darjiling Dist.). 

Perionyx shillongensis (Shillong). 

Perionyx sikkimensis (Darjiling Dist.). 

Perionyx turaensis (Garo Hills). 

Perionyx variegatus (Darjiling Dist.). 

Octochcetus hodc/arti (Nepal). 

Eutyphoeus aborianus (Abor). 

Eutyphoeus gammiei (Garo Hills; Abor ; Darjiling Dist.). 
Eutyphoeus manipurensis (Manipur). 

Eutyphoeus nepalensis (Nepal). 

Eutyphoeuspharpingianus (Nepal). 

Eutyphoeus turaensis (Garo Hills). 

Diehogaster crawi (Darjiling Dist.). 
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Lumbbioid.®. 

Helodrilus constrictus (Darjiling Dist.). 

Helodrilus 1‘oBtidus (Darjiling Dist.). 

Helodrilus rubidus (Darjiling Dist.). 

4. INDO-GANGETIC PLAIN. 

(United Provinces, Bihar, Bengal.) 

^Eolosomatid^:. 

-Solosoma bengalense (Calcutta). 

NaIDIDjE. 

Chaetogaster bengalensis (Calcutta). 

Chaetogaster spongill® (Calcutta). 

Nais communis (Agra). 

Nais elinguis (Calcutta). 

Nais obtusa (Lucknow; Calcutta). 

Nais paraguayensis (Calcutta; Sirsiah). 

Nais pectinata (Agra). 

Pristina longiseta (Calcutta). 

Pristina sequiseta (Calcutta; Allahabad). 

Pristina proboscidea (Calcutta). 

Branchiodrilus hortensis (Agra). 

Haemonais laurentii (Agra). 

Slavina appendiculata (Alipur). 

Stylaria lacustris (Calcutta.). 

Dero limosa (Agra). 

Aulophorus tonkinensis (Calcutta; Lucknow). 

Tubjlficid®. 

Limnodrilus socialis (Calcutta). 

Branchiura sovverbyi (Calcutta, Lucknow, Agra). 

Moniligasteid^e. 

Drawvla jcilpaigurensis (Jalpaiguri). 

Drawida nepalensis (Kierpur). 

Megascolecid®. 

Megascolex mauritii (widely spread). 

Pheretima alexandri (Calcutta). 

Pheretima anomala (Calcutta). 

Pheretima hawayana (Bindra Ban). 

Pheretima heterochseta (Siliguri). 

Pheretima houlleti (Calcutta; Baniganj; Allahabad). 
Pheretima posthuina (widely spread). 

Perionyx excavatus (Calcutta; Sibpur; Baishahi; Pilibhit 
Dist.). 

Perionyx fulvus (Calcutta). 

Perionyx m ’intoshi (Sibpur). 

Octoehaetus beatrix (Calcutta). 
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Octochsetus ferinori (Raniganj; Saharanpur). 

Eutyphoeus bishambari (Pusa). 

Eutyphoeus comillah nus (Comillah). 

Eutyphwus yammiei (Comillah). 

Eutyphoeus incommodus (widely spread). 

Eutyphoeus masoni (Calcutta; Rajshahi; Sirsiah; Bara Banki; 
Basti Dist.). 

Eutyphoeus mobaininedi (Allahabad). 

Eutyphoeus nicholsoni (widely spread). 

Eutyphoeus orientalis (Calcutta). 

Eutyphoeus paivai (Pusa). 

Eutyphoeus quadripapillatus (Calcutta; Saraghat; Sirsiah). 
Eutyphoeus scutarius (Comillah). 

Eutyphoeus waltoni (widely spread). 

Ramietta bishambari (Saharanpur). 

Eudichoyaster benyalensis (Calcutta'; Raj Mahal). 

Dichogaster bolaui (Calcutta). 

Dichogaster modiglianii (Calcutta). 

Lumbricid^. 

Glyphidrilus papillatus (Lucknow). 

Glyphidrilus tuberosus (Jalpaiguri). 

Helodrilus mdicus (Calcutta). 

5. BURMA. 

(Including the Andamans and Nicobars.) 

NaIDIDjE. 

Chaetogaster annandalei (Inle L.). 

Chaeto^aster bengalensis (Inle L.). 

Chaetogaster Unman ? (Inle L.). 

Tubieicid^. 

Branchiura sowerbyi (Inle L., Kaung-Daing). 

Moniligastbid.®. 

Desmoyaster dorioe (Meteleo). 

Eupolyyaster browni (S. Shan Hills). 

Drawida barwelli (Padaung Dist.). 

Drawida burchardi (Andamans). 

Drawida a finis (Rangamati). 

Drawida hodyarti (Rangamati). 

Drawida nepalensis (Rangamati). 

Drawida papillifer (Rangamati). 

Drawida ranyamatiana (Rangamati). 

Megasoolbcid-®. 

Woodwardia burkilli (W. Akyab Dist.). 

Megascolex mauritii (Mandalay ; Andamans). 

Pheretima andamanensis (Andamans). 
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Pheretima andersoni (Amherst). 

Pheretima birmanica (Bhamo). 

Pheretima boumei (Cheba Dist.). 

Pheretima carinensis (Cheba Dist.). 

Pheretima fece (Amherst Dist.). 

Pheretima hawayana (Bangamati). 

Pheretima heterochasta (Bangamati; N. Shan States). 
Pheretima houlleti (Pegu Dist.). 

Pheretima lignicola (Lower Burma). 

Pheretima osmastoni (Andamans). 

Pheretima peguana (Rangoon). 

Pheretima suctoria (Andamans). 

Perionyx arboricola (Cheba Dist.). 

Perionyx excavatus (widely spread). 

Perionyx fulvus (Inle L.). 

Perionyx m’into&hi (Ak'vab). 

Eutyphoeus foveatus (Rangoon). 

Eutyphceus gigas (Bangamati). 

Eudichogaster chittagongensis (Bangamati). 

Dichogaster bolaui (Bangamati). 

Ocnerodrilus occidentalis (Andamans). 

Lumbricidje. 

Pontoscolex corethrurus (Andamans). 

Glyphidrilus papillatus (Cheba Dist.). 

Helodrilus foetidus (Nicobar Is.). 

Lumbricus rubellus (Nicobar Is.). 

6 . MAIN PENINSULAR AREA. 

(Including S. Bajputana and the Central India Agency.) 

Naididjb. 

Nais gwaliorensis (Gwalior). 

Nais paraguayensis (Gwalior; Pachmarhi; Saugor; Barkuda). 
Nais pectinata (Gwalior). 

Pristina longiseta (Gwalior). 

TUBIFICID35. 

Monopylephorus parvus (Chilka L.). 

Aulodrilus remex (Burhanpur). 

Enchttb^idjc. 

Enchytraeus barkudensis (Chilka L.). 

Mojuligastridj:. 

Drawida willsi (Bilaspur; Hyderabad). 

Megascolecid^. 

Pontodrilus bermudensis (Chilka L.). 

Megaecolides annandalei (Godaveri Dist.). 
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Megascolex mauritii (widely spread). 

Pheretima bicincta (Hyderabad). 

Pheretima elougata (Hyderabad). 

Pheretima hawayana (Udaipur). 

Pheretima posthuma (Ajmere; Udaipur; Gwalior). 
Peri onyx sansibaricus (Khandwa, Kala Kund). 
Octochcetus barlcudensis (Chilka L.). 

Octochaitus fermori (Gwalior). 

Octochcetus paliensis (Bina ; Palia ; Indore). 
Octochcetus phillotti (Hyderabad). 

Octochcetus surensis (Sur L.; Barkul). 

EutvphoBus waltoni (Gwalior). 
liamiella pachpaharensis (8. liaj put ana). 
Eudichogaster ashworthi (widely spread). 

Eudichogaster barkudensis (Chilka L.). 

Eudichog aster bengalensis (Jubbulpore ; Cuttack). 
Eudichogaster falcifer (Jubbulpore ; Saugor). 
Eudichogaster grashadi (numerous localities). 
Eudichogaster pusdltis (Saugor). 

Dichogasfer bolaui (E. Rajputana). 

Ocnerodrilus occidental is (ivotah). 

LUMBBTCJDjE. 

Pontoscolex corethrurus (Hyderabad). 

Olyphidritus tuberosus (Cutt aek). 

Criodrilus lacuum (Chilka L.). 
llelodrilus caliginosus (Mt. Abu). 

Helodrilus parvus (Partabgarh ; S. Rajputana). 

7. SOUTHERN REGION. 

(S. of Latitude 15°.) 


NaIDII>A£. 

Nais communis (Travancore). 

Nais pectinata (Travancore). 

Naidium breviseta (Madras). 

Pristina longiseta (Travancore). 

Branchiodrilus semperi (Madras), 
Branchiodrilus menoni (Madras). 

TUBIFICIBuE. 

Branchiura sovverbyi (Madras). 

Tubifex tubifex (Nilgiris). 

MONILIGASTRIDAS. 

Moniligaster deshctyesi (Cochin ; Travancore). 
Moniligaster perrieri (Travancore : Palui Hills). 
Drawida annandalei (Tanjore). 

Hrawida barwelli (Travancore). 
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Drawida brunnea (Cochin). 

Drawida chalakudiana (Cochin). 

Drawida chlorina (Nilgiris). 

Drawida elegans (Coorg). 

Drawida fakir (Arumanallur). 

Drawida ghatensis (Travancore ; Cochin). 
Drawida grandis (Nilgiris). 

Drawida matthaii (Calicut). 

Drawida minuta (Salem). 

Drawida modesta (Coorg). 

Drawida naduvatamensis (Nilgiris). 
Drawida nilamburensis (Nilambur). 
Drawida parado.va (Coorg). 

Drawida parambthvlamana (Cochin). 
Drawida parva (Nilgiris). 

Drawida pellucida (Nilgiris ; Travancore). 
Dratvida ramnadona (Madura Dist.). 
Drawida robusta (Nilgiris). 

Drawida sapphirinaoules (Nilgiris). 
Drawida scandens (Mysore, Coorg). 
Drawida shunkarai (C. Comorin). 

Drawida somavarpatana (Coorg). 

Drawida sulcata (Nilgiris). 

Drawida travancorensis (Travancore). 
Drawida uniqua (Nilgiris). 

Megascoleoim;. 

Plutellus aquatilis (Nilgiris). 

Plutellvs dubarit'nsis (Coorg). 

Plute]fus indicus (Palni Hills). 

Plutellus palniensS (Palni Hills;. 

Plutellus timidus (Muvnttupuzha). 
Pontodrilus bermudensis (Ennur). 
Woodwardia hastatus (Cochin). 

Spenceriella duodecimals (Palni Hills). 
Comarodrilus gravelyi (Cochin). 
Mtgascolides cochinensis (Cochin). 
Megascolides duodecimals (Cochin). 
Megascolides pilatus (Cochin). 

Notoscolex ponmudianus (Travancore). 
flotoscolex scutarius (Palni Hills). 
Notoscolex tenmalai (Travancore). 
Megascolex cochinensis (Cochin). 

Megascolex curgensS (Coorg). 

Megascolex eunephrus (Travancore). 
Megascolex JilicSeta (Cochin). 

Megascolex Jiendersoni (Palni Hills). 
Megascolex imperatrix (Nilgiris). 
Megascolex itisignS (Travancore ; Cochin). 



GEOGRAPHICAL DISTRIBUTION. 


21 


Megascoleiv Jcavalaianus (Cochin). 

Megascolex Tconkanensis (Travancore; Cochin; Coorg ; 
S. Malabar Coast). 

Megascolex mauritii (numerous localities). 

Megascolex pheretima (Coorg). 

Megascolex poly theca (Cochin). 

Megascolex pumilio (Travancore). 

Megascolex ratus (Travancore; Coorloon). 

Megascolex sylvicola (Palni Hills). 

Megascolex travancorensis (Travancore). 

Megascolex trivandranus (Travancore). 

Megascolex vilpattiensis (Piilni Hills). 

Pheretima bicincta (Travancore). 

Pheretima burliarensis (Nilgiris). 

Pheretima elongata (Coorg). 

Pheretima heterochaefa (Nilgiris; Palnis). 

Pheretima houlleti (widely spread). 

Pheretima travancorensis (Travancore). 

Pheretima trivandrana (Travancore). 

Diporochceta pellucida (? locality). 

Perionyx mysorensis (Mysore). 

Perionyx saltans (Nilgiris). 

Perionyx sansibaricus (Nilgiris; Palnis). 

Howascolex bulens (Mysoie). 

Howascolex corethrurus (Mysore, Coorg). 

Howascolex marharaensis (Coorg). 

JRamiella heterocliceta (Coorg). 

Octochcetus aitlceni (Travancore). 

Octochmtus fermori (Karakulam). 

Octochcetus maindroni (Weyra TCarur ; S. Arcot). 

Octochceius pattoni (Madras). 

Octochcetus pittnyi (Travancore; Mangalore). 

Octochcetus tkurstoni (Madras). 

Dichogaster affinis (Travancore). 

Dichogaster bolaui (Travancore ; Cochin). 

Dichogaster malayana (Travancore). 

Dichogaster curgensis (Coorg). 

Dichogaster travancorensis (Travancore). 

Ocnerodrilus occidentals (Travancore). 

Curgia narayani (Coorg). 

Endrilus eugeni®(Travancore?). 

Qordiodrilus travancorensis (Travancore). 

LUMBRICIOuE. 

Pontoscolex corethrurus (widely spread). 

Glyphidrilus annandalei (numerous localities). 

Helodrilus fostidus (Travancore ; Nilgiris ; Palnis). 
Helodrilus caliginosus (Nilgiris). 

Helodrilus constrictus (Nilgiris). 
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8 . WESTERN REGION. 

(Goa to Cutch, the Ghats to the Sen.) 

Naidid-®. 

Ch®togaster bengalensis (Satara). 

Chsetogaster spongill® (Khandala). 

Nais communis (Khandala). 

Pristina longiseta (Bombay). 

Aulophorus furcatus (Bombay ; Khecl). 

Enchytrjeidje. 

Enchytraus indicus (Bombay). 

Moniligastrid ®. 

Drawida barwelli (Bombay). 

Drawida Jcanarensis (N. Kanara). 

Megascolecidje. 

Pontodrilus bermudeneis (Bombay ; Pamban ; Goa). 
Megascolidesprashadi (W. Ghats). 

Megascolex JconJcanensis (N. Konkan ; Bombay). 
Megascolex mauritii (widely spread). 

Megascolex trilobatus (Baroda). 

Pheretima elongata (Bombay). 

Pheretima hawayana (Bombay). 

Pheretima houlleti (Bombay). 

Pheretima lignicola (Bombay). 

Pheretima posthuma (Bombay ; Baroda). 

Pheretima suctoria (Bombay). 

Perionyx excavatus (Castle Rock). 

Perionyx millardi (Bombay ; Igatpuri). 

Perionyx minimus (Belgaum). 

Perionyx pullus (Belgaum). 

Perionyx sansibaricus (numerous localities). 
Erythrceodrilus suet or ins (Goa). 

Erythrceodrilus inornatus (Castle Rock). 
Erythrceodrilus kempi (Castle Rock ; Bombay). 
Erythrceodrilus hinweari (Castle Rock). 

Erythrceodrilus anomalus (Belgaum). 

Octochaetus beatrix (Baroda ; Bombay). 

Octochcetus castellanus (Castle Rock). 

Octochaetus formori (widely distributed). 

Octochcetus ganeshce (Castle Rock ; Poona). 

Octochcetus montanus (Mabableshwar). 

Octochcetus paliensis (Poona). 

Octochcetus prashadi (Kalyan ; Mahableshwar). 
Eutyphceus waltoni (Baroda ; Ahmedabad ; Navli). 
Bamiella pallida (Panchgani; Mahableshwar). 
Eudichogaster ashworthi (Nasik). 



GEOGRAPHICAL DISTRIBUTION. 

Eudichogaster barodensis (Baroda). 

Eudichogaster indicus (Bombay). 

Eudiehogaater mullani (Bombay). 

Eudichogaster poonensis (Poona). 

Eudiehogaaterprashadi (Poona ; Surat). 

Eudichogaster trichochcetus (Bombay ; Paldiar). 
Dichogaster affinis (Bombay ; Baroda). 

Dichogaster bolaui (several localities). 

Ocnerodrilus Occidentalis (Bombay). 

JjUMBRICIDjE. 

Pontoscolex corethrurus (^Bombay ; Poona ; Ahmedabad). 
9. CEYLON. 

iEOLOSOM ATI D a : . 

-ffiolosoma ternarium (Galle). 

NAIDIDiE. 

Dero zeylanica (Kandy). 

Aulophorus oxycephalus (Galle; interior). 

Aulophorus michaelseni (Kandy). 

Tubificlile. 

Limnodrilus socialis (Kandy). 

Phreodrilidje. 

Pbreodrilus zevlanicus (Nuwara Eliya). 

MoNILIGASTRIDjE. 

Drawida friderici (Trineomali). 

Drawida pellucida (several localities). 

Megascoleoid^e. 

Plutellus halyi (Colombo). 

Plutellus singhalensis (Nuwara Eliya). 

Pontodrilus bermudensis (Belligamme). 

Pontodrilus agnesce (Nuwara Eliva; Horton Plains). 
Woodwardia sarasiaorum (Peradeniya ?). 

Woodwardia uzeli (Peradeniya ; Avissavela). 

Notoscolex ceylanensis (Nuwara Eliya). 

Notoscolex craasicystia (Nuwara Eliya). 

Notoscolex dambullaensis (N. Ceylon). 

Notoscolex decipiens (numerous localities). 

Notoscolex gravelyi (Kandy). 

Notoscolex jaeksoni (Nuwara Eliya; Trineomali). 
Notoscolex kraepelini (Central Ceylon). 

Notoscolex termiticola (Peradeniya). 

Notoscolex trincomaliensis (N. Ceylon). 

Megascolex acanthodriloides (Peradeniya). 

Megaseolex adami (Adam’s Peak). 
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Megascolex bifoveatus (Pattipola; Horton Plains). 

Megascolex brachycyclus (Adam’s Peak). 

Megascolex casruleus (Peradeniya; Kandy; Nuwara Eliya). 
Megascolex campester (Horton Plains). 

Megascolex ceylonicus (locality ?). 

Megascolex cingulatus (Avissavela; Kandy; Peradeniya; 
Badullah). 

Megascolex escherichi (Peradeniya; Horton Plains). 

Megascolex funis (Kandy). 

Megascolex hortonensis (Horton Plains). 

Megascolex insignis (Panadhure). 

Megascolex Tcempi (Horton Plains). 

Megascolex leucocyclus (Nuwara Eliya; Kandy). 

Megascolex longiseta (Nuwara Eliya; Kandy). 

Megascolex lorenzi (Peradeniya; Kandy). 

Megascolex mauritii (widely spread). 

Megascolex multispinus (Peradeniya). 

Megascolex nureliyensis (Nuwara Eliya ; Horton Plains). 
Megascolex pattipolensis (Pattipola). 

Megascolex pharetraius (Kandy). 

Megascolex quintus (Pattipola). 

Megascolex sarasinorum (Trincomali; Kaniya; Malmvali 
Ganga). 

Megascolex schmardce (Adam’s Peak). 

Megascolex sextus (Pattipola). 

Megascolex singhalensis (Nuwara Eliya). 

Megascolex spectabilis (Vaxvella). 

Megascolex templelonianus (Colombo). 

Megascolex various (Pattipola; Horton Plains; Nuwara 
Eliya ; prob. Peradeniya). 

Megascolex willeyi (Labugama). 

Megascolex zygochcetus (Ratnapura). 

Pheretima elongata (Panadhure ; Kandy). 

Pheretima hawayana (Pattipola). 

Pheretima heterochaeta (Adam’s Peak ; prob. Peradeniya). 
Pheretima houlleti (Peradeniya ; Colombo). 

Pheretima taprobanae (Peradeniya). 

Perionyx ceylanensis (Peradeniya ; Point de Galle). 

Perionyx excavatus (Kandy ; Peradeniya). 

Perionyx polytheca (Peradeniya). 

Dichogaster affinis (Peradeniya ; Anuradhapura). 
Dichogaster parva (Peradeniya). 

Dichogaster saliens (Peradeniya). 

Nematogenia panamaensis (Peradeniya). 

Ocnerodrilus occidentalis (Panadhure). 

Eudrilus eugeni® (widely spread). 

Ltjmbbioidj;, 

Pontoscolex corethrurus (widely spread). 
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The difference of type in the above lists indicates the different 
values of the various species for Zoogeography; italic type 
signifies that the species has to be taken account of, ordinary type 
that it may be neglected, in zoogeographical discussions. This 
difference ot value depends on the following considerations. 

The Oligochaeta may be divided into three biological groups— 
limnic, littoral, and terrestrial, each with its distinctive modes of 
spreading. 

Limnic forms have a great diversity of means of dispersal. 
They may spread directly thoughout a river system, through all 
the cauals and into all the tanks and reservoirs supplied from it. 
Their cocoons are easily transported in the mud which adheres 
to the feet of wading birds ; some forms are known to encyst, and 
hence may be transported in this manner even in the adult state. 
An Euchytraeid has been found frozen in a block of ice, and 
recovered (Beddard, 30). 

As a consequence the same genera—sometimes the same species 
even—are found in widely distant places. The case is similar to 
that of the Rotifera and Protozoa, of which the same genera and 
species are found in ponds and streams all over the world. There 
appears to be but one genus, Branchiodrilus , of the limnic 
Oligochaeta which is peculiar to India, while a number of species 
are found both in England and India, or in Europe and India 
(species of Nais , Chcetogaster , Dero , Aulophorus , Pristina , etc.). 

Littoral forms live on the shore, exposed at times to submersion 
in salt water. Like the last group, these have a wide distri¬ 
bution ; being, unlike earthworms m general, immune to salt 
water, they can be transported in masses of seaweed; or more 
commonly their cocoons are so transported, entangled in masses 
of weed or other detritus. Not only can they take possession 
of a whole coast, and spread along the shore-line, but they may 
in this way travel over sea for long distances. The most note¬ 
worthy genus is Pontodrilus , which occurs along the coasts of 
India, and has a circummundane distribution. 

Terrestrial forms constitute the bulk of the Oligochaeta. Here 
the means of spreading are more limited; for the most part 
earthworms are dependent on their own activities for reaching 
new regions, and hence their wanderings must be very slow. 
According to Michaelsen, worms which are found outside their 
burrows apparently wandering about have for the most part been 
obliged to leave their homes by illness, or by unfavourable con¬ 
ditions such as the flooding of the burrows; many worms, if 
extracted from their holes, are unable to make new ones, and 
must die. Some, however, certainly possess the power of active 
wandering, as is shown by the numbers sometimes found under 
heaps of manure. But it is obvious that the peopling of a 
territory by earthworms through their own exertions can only 
be very slow. 

Not only so, but they are [limited in their wanderings by 
desert tracts—some degree of moisture in the soil is essential. 
Stiow-covered mountain ranges are another obstruction. And 
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especially the sea limits them, the majority of earthworms being 
quite unable to pass even a narrow arm of salt water. 

We have to recognize, however, that not all the terrestrial 
forms are so strictly limited in their means of dispersal as the 
above would imply, A tree-trunk floating down stream, or 
earth between the hoofs of cattle, may transport worms or their 
cocoons. More important is the part that man has played ; 
Lumbrieids, natives of Europe, have been introduced all over the 
world along trade routes ; in W. Australia they are almost the 
only earthworms to be found near the towns ; the indigenous 
fauna is to be sought in the remoter parts of the country. One of 
the commonest worms of the Punjab is Helodrilus caliginosus ; 
certain species of Pheretima have been carried round the globe, 
far from the region where the genus is endemic. Small worms 
are more likely to be carried in this way than larger ones; and 
small species of Pichogaster , an African genus, are common 
throughout the Malay Archipelago, and not rare in India. 
Botanical Gardens are obviously likely to be centres of dispersal 
for such introduced species in a new country. Records at Kew 
and Hamburg leave no doubt of the reality and abundance of 
these transfers through the agency of man. 

There are also, of course, differences in the powers of the 
worms themselves. Some species seem to be able to travel more 
widely than others, and more quickly, and to adapt themselves 
to new surroundings and establish themselves more easily; and 
it may thus happen that a species spreads over a large region 
quite apart from human inter!erence. It is not always possible 
to distinguish between these cases and those of introduction by 
man; and Michaelsen has adopted the name peregrine for the 
widely wandering species, whether they owe their diffusion to 
man’s agency or to their own unaided powers. 

For the purposes of Zoogeography, the distribution of fresh¬ 
water and littoral forms is of little or no importance; and the 
same holds for the peregrine forms among the terrestrial group. 
It is these whose names are printed in ordinary type in the fore¬ 
going lists; while the names of those earthworms (in the strict 
sense) which have a definite and limited range, and which are 
therefore of importance in discussions of the place of origin and 
past history of genera or larger groups, and in drawing conclusions 
as to the former distribution of land and water, are printed in 
italics. The distinction of type does not coincide with that 
between endemic and non-endemic forms (since a number of 
freshwater species are endemic, found only in a limited district), 
it only indicates zoogeographical value. 

Considering now the chief characters of the several regions, as 
brought out in the tables, the North-western Territory strikes the 
eye at once as being particularly poor in earthworms, and 
especially in indigenous earthworms. Of these there is but 
one—a species of Eutyphoeus —that has any claims to be con¬ 
sidered; its locality (Kapurthala) represents the westery limit 
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of the home of the genus, which is practically confined to the 
Indo-Gangetic Plain and the two Himalayan regions. The large 
number of Naidid® in the North-Western Territory—nearly all 
from Lahore—is merely due to the fact that my own studies 
were carried out there. 

The Eastern portion of the Western Himalayan Begion forms 
part of the endemic area of the genera Perionyx and it'utyphceus. 
Helodrilus maricnsxs , //. prashadi, and H. kempi may perhaps 
represent outposts of the Lumbricin®—a Palaearctic group— 
advancing from the North-West; but the numerous other 
Lumbricid® are all well-known peregrine forms. A peregrine 
Moniligastrid ( Drawida japonica ), and one ( D . nepalensis) which 
is peregrine in some degree, are curious members of the fauna. 

The area of distribution of the large Moniligastrid genus 
Drawida is discontinuous, one portion being in the North-East 
Frontier and neighbouring part of the Burma regions, the other— 
the main home of the genus—in the South. The North-East 
Frontier Region is one of the most interesting of the Indian 
areas, since it harbours indigenous species of several of the more 
primitive Megascolecine genera,—of Plutellus , Megascolides , 
Notoscolex, as well as two species of Megascolex, The meaning to 
be attached to these facts of distribution is not in all cases clear; 
it may mean that these genera, evolved outside India, entered 
round the head of the Bay of Bengal, and have left colonies 
behind them in their passage over this region; but in the case 
of Megascolex at any rate it probably means an independent 
evolution, nearly 1500 miles away from the main home of the 
genus, of isolated species with the morphological characters of 
Megascolex . The North-East Frontier is the great focus of 
evolution of species of Perionyx , and forms a part of the endemic 
home of Eutyphceus, 

The Indo-Gangetic Plain is the chief home of Eutyphceus , while 
at its eastern end it just includes the western edge of the 
Pheretima area (two indigenous species at Calcutta). Curiously, 
it scarcely forms anv part of the area of Perionyx (the two 
italicized species of Perionyx in the list are in some degree 
peregrine), which has evolved so luxuriantly in the neighbouring 
North-East Frontier Region ; or of that of Eudichogaster , the 
characteristic genus of the main Peninsular area. The single 
Lumbrieine may (like II, mariensis , prashadi , and kempi in the 
Western Himalayas) be an outpost of this powerful and 
advancing subfamily. One or two species of Drawida are also 
i ucluded. 

Burma is well within the Pheretima region. A part of the 
separated northern home of Drawida is on its border, and two other 
genera of Moniligastrid® are represented each by a single species. 
Here again it is noteworthy that the area has scarcely been invaded 
by Perionyx from the North-Eastern Frontier Region (two 
of the three italicized species are the semiperegrine species of the 
Indo-Gangetic Plain); or by Eutyphceus from the Indo-Gangetic 
Plain. It is likely that these genera are but recently evolved. 



28 


INTRODUCTION. 


The Main Peninsular Area is by far the largest of the regions, 
yet notwithstanding its size it strikes the attention at once by 
the smallness of the number of recorded forms; only the small 
Western Himalayan Region has fewer; and only this and the 
North-Western Territory have fewer indigenous forms. With 
the Western Region, it forms the home of Eudichogaster , and 
with the Western and Southern Regions, of Octochcetus. The 
only other indigenous species (one each of Megascolides , Ramiella 
and Glyphidrilus) occur near its borders. 

The Southern Region, though by no means one of the largest, 
has considerably more species, and more indigenous species, 
than any other area. The indigenous species belong largely 
to the genus Drawida , of which this region is par excellence 
the home. But the more primitive Megascolecinae ( Plutellus , 
Woodwardia , Spenceriella , Comarodrilus , Megascolides and Koto- 
scolex) are well represented, and the region harbours a large 
number of indigenous species of Megascolex , the principal genus 
of Ceylon. The two species of Perionyx represent an extension 
of the Western home of this genus, while the species of Octochatus 
join on to those of the main Peninsular area. It is curious, 
however, to find here indigenous species of Pheretima . Dicho- 
gaster travancoremis and D. curgensis are possibly not indigenous ; 
the genus has its home in Africa, but many species are widely 
peregriue, and it is very possible that these two may yet be found 
to have their home elsewhere, and so to be only casual settlers in 
India. 

In Coorg and Mysore occur the Indian species of Howascolex , 
as well as the only representative of the genus Curgia ; Michaelsen 
has shown that these two genera indicate a relationship of the 
fauna to that of Madagascar; and that this area possesses an 
earthworm fauna which has no immediately obvious relations to 
that of neighbouring regions; especially striking is the difference 
from Cochin and Travancore. The Southern is decidedly the 
most interesting of all the Indian regions. 

The Western Region forms part of the Eudichogaster and 
Octochcetus areas, and comprises all the known species of 
Erythrceodrilus . It presents several problems ; there are several 
species of Perionyx which are separated by the whole of the large 
main Peninsular area from the chief home of the genus in the 
North-Eastern Frontier Region ; a Megascolex , too (M . trilobahis ), 
appears in isolation at a considerable distance from the chief 
home of the genus. The other indigenous Megascolex and the 
Drawida represent merely the northerly limits of the proper 
homes of these genera. 

Ceylon, a very small region, has the second largest number 
both of total species and of indigenous species. But this is due 
entirely to the enormous number of species of Megascolex , and 
the fauna does not present the same interest as that of Southern 
India. It is to be noted that while Megascolex , the chief genus 
of Ceylon, is abundantly represented by endemic species in 
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Southern India, Drawida , the chief genus of Southern India, 
is almost unrepresented in Ceylon. As in Southern India, there 
are indigenous species of the more primitive Megascolecinae, 
especially of Notoscolex. Pontodrilus agnesce and the two species 
of Perionyx present problems similar to those of Perionyx and 
Megascolex in the Western Eegion. 

The total numbers of species, and the number of species of 
indigenous earthworms, in the several regions may be tabulated 
as follows:— 

Region Total number of Number of species of 

species of Oligochaeta. indigenous earthworms. 


N.W. Territory .... 

36 

1 

W. Himalayan Eegion. 

33 

11 

N.E. Frontier . 

57 

43 

Indo-Gangetic Plain .. 

52 

18 

Burma . 

41 

21 

Main Peninsular Area. 

36 

13 

Southern Eegion .... 

105 

78 

Western Eegion .... 

49 

25 

Ceylon . 

69 

47 


We have now to consider the extra-Indian geographical 
relations of the Indian genera of earthworms. The little that 
can be said about the Lurnbricid® has been included above, 
and there fall to be discussed here the family Moniligastridae, 
and the subfamilies Megascolecinso, Octochaetinse, and Diplo- 
cardiinae of the great family Megascolecidae. 

(a) The Megascolecin^s. 

Diplotrema , from which the subfamily takes its origin, is not 
represented in India ; it occurs in Queensland and New 
Caledonia. Plutellus , found in India in Ceylon, 8. India, and 
the E. Himalayas, occurs in Australia and Tasmania, and 
several species are found in the western part of North America. 
Megascolides (8. India, Western Eegion, and E. Himalayas) 
also occurs in Australia and Tasmania, and one species in 
western North America. Notoscolex (Ceylon; also S. India and 
E. Himalayas) is found in Australia and New Zealand. Mega¬ 
scolex (in India almost exclusively in Ceylon and S. India) occurs 
in Australia, Tasmania, the N. Island of New Zealand, and 
Norfolk Island (between New Zealand and New Caledonia). 
Pheretima is a genus of which many members have wandered 
widely; its proper home, however, is S.E. Asia and the Malay 
Archipelago ; from Burma on the one side it reaches to Japan on 
the other; one species is perhaps endemic in Queensland, and 
perhaps one in the Comoro Islands. Diporochceta , represented 
by one species only in India (probably in the South, the 
locality is not given), is found principally outside India in 
Victoria and Tasmania, but also in Queensland, New Zealand, 
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and (one species) on the Chatham Islands (E. of New Zealand). 
Ptriomjx (E. Himalayas, Western Region, and a few species in 
other parts of India) occurs in Victoria, Tasmania, and the 
Auckland Islands, while one endemic species is found in Sumatra 
and Java. Woodwardia (Ceylon, 8. India, Burma) is found in 
Australia and Java. Comarodrilus is purely Indian, the single 
species being found in the extreme south. JSpenceriella (S. India) 
occurs also in Victoria. 

It will be seen that nearly the whole of the Indian genera (all 
except the small genus Comarodn7ws) are represented in Australia; 
a number are found also in New Zealand, a few in the islands 
near New Zealand, and a few in the islands of the Malay Archi¬ 
pelago. 

The conclusion drawn by previous writers (see especially 
Michaelsen, 54, 58) from the occurrence of the parent genus 
Diplotrema in Queensland is that the subfamily took its rise trom 
somewhere in this region, which is not very far from the centre 
of the area now inhabited by the subfamily. The descendants 
have travelled further afield—towards India, towards Tasmania, 
towards New' Zealand and the neighbouring inlands, and north¬ 
ward throughout the Malay Archipelago to Japan. And of 
course the important point is that they must have travelled by 
land. The reason for the absence of so many of the genera from 
the islands intervening between Australia and India is that here 
the mighty genus Pheretima has crushed all competitors; it is the 
youngest, most highly specialized, and most vigorous genus of the 
subfamily ; it is still spreading, many species are among those 
most commonly introduced by man, and they show' themsehes 
most successful colonists. 

Michaelsen did not, however, assume the prolonged existence 
of a broad land connection between the regions mentioned. The 
relations were much more complicated, and were often changing. 
Perhaps there was not a complete bridge at any time; the normal 
condition of the region intervening betw een Australia and New 
Zealand on the one hand and India on the other was that of an 
archipelago, w'hich extended to Ceylon and S. India over the 
present Bay of Bengal. The boundaries of the islands often 
changed: sometimes they joined, sometimes they separated—and 
no doubt in a different place; and in this way paths became 
available for the continued expansion of the various genera. 

Moreover, since certain Indian genera have such a definitely 
limited area (certain of those already noticed being confined to 
8. India, Perionyx being chiefly an inhabitant of the Himalayan 
region, and 1Eutyphceus, to be mentioned subsequently, being 
confined to the Gangetic plain), India itself was split up into a 
number of large islands. Thus the Malay Archipelago is the only 
remaining part of a larger archipelago which existed in the early 
Tertiary, of which the middle part is submerged, and the Western 
has consolidated to form the present India. The occurrence of 
two of these genera (Plutellus and Megascolides) in North America 
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is supposed to point to their having travelled over the Angara 
continent. 

The other groups which fall to be considered are less extensive ; 
they have been held to reinforce the above conclusions, and 
permit the formulation of a few more. 

(6) The OctociitEtin^. 

Octochcetii8 , widely distributed in India, occurs also in New 
Zealand, but not elsewhere—not in Australia. Ergthrceodrilus , 
Eutyplweus and Eudichogaster are purely Indian genera. Dlno- 
drilus is a genus which occurs in New Zealand only. 

The relationships here indicated differ from those of the 
Megascolocinae ; they exclude Australia, and concern only India 
and New Zealand. The conclusion which was drawn by 
Micliaelsen is that at the time of the dispersal of the Oetoehaetin® 
there was a connection between India and New Zealand which 
did not extend to Australia ; perhaps it passed entirely to the 
north, thiough the great islands of the Malay Archipelago. The 
Octochaetin® do not occur at present in the Malay Archipelago 
because they have been unable to survive in competition with the 
dominant Pheretima. 

Michaelsen has recently (99) recorded Howascolex, perhaps 
the mo*t archaic genus of Octochietinie, from Southern India; 
the genus had previously been found only in Madagascar. The 
relationship thus indicated between the faunas of these tw T o 
regions is confirmed by the occurrence of the Ocnerodriline genus 
Curgia in Southern India; the single species of this genus, with 
the endemic Indian species of Gonliodrilus , constitute the end of 
a line of relationship which stretches from Madagascar and 
Zanzibar through the Seychelles to India. 

(c) The Diplocardiinas. 

The geographical relations of this subfamily are quite different 
from those of the preceding groups. Diplocurdia , the ancestral 
genus, is found in North and Central America, and its descen¬ 
dant Trigaster in Central America and the West Indies ; these 
genera are not found in India. Dichogaster , a descendant of 
Trigaster and the only Indian genus of the subfamily, is endemic 
in Central America and the West Indies, and also in tropical 
Africa; all the species that are found in India are introduced, 
with the possible exceptions of one or tw T o only. Eudichogaster , 
previously included in this subfamily, is now recognized as 
belonging to the Oetochtetinse. The subfamily as at present 
constituted has therefore little bearing on the problems of Indian 
distribution. 

(eZ) The Moniligastride. 

This family consists of only a few genera. Destnogaster , the 
supposed ancestral genus, is found in Borneo, Sumatra, and Lower 
Burma, and its descendant Eupohjgaster has a similar distribution. 
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Drawida , the largest genus of the family, is predominantly South 
Indian ; Moniligaster , a small genus very close to Drawida , belongs 
to the same region. 

Michaelsen has supposed that South India and Ceylon were 
peopled by this family by means of a land-bridge across the Bay 
of Bengal, and rejected the supposition that the forerunners of 
the present South Indian Moniligastrids could have travelled by 
land round the head of the Bay ; they would, he thought, have 
left some trace of their passage in that region (a number of 
endemic species of Drawida have, in fact, recently been shown to 
inhabit this region). 

Such are the main facts of the extra-Indian distribution of 
Indian genera of earthworms, and such the principal conclusions 
that have been drawn from them. I have, however, in a recent 
discussion of the subject (95) given reasons for dissatisfaction 
with certain of these conclusions, and have suggested alternatives. 

The present tendency of geological speculation rejects the 
assumption of frequent and large upheavals and depressions of 
land masses, and favours the permanence of continents and 
oceans. Zoological evidence, moreover— e. </., the distribution of 
Monotremes and Marsupials,—shows that there has been no land 
connection between Australia and New Zealand on the one 
hand and South-East Asia on the other, at least since the 
Eocene—probably the early Eocene. A number of the genera of 
earthworms which are common to both sides have, hov^ever, 
probably evolved since this period. 

There are other possibilities to account for this. There is the 
possibility of spreading by means of “rafts.” And especially 
there is the possibility of the separate evolution of the same 
combinations of morphological characters, i. e., the same genera, 
in different regions; in other words, some of the genera which 
occur both in the Australian and Indian regions may be diphy- 
letic—may have originated both in Australia and in India, and 
may never have crossed a land bridge from one to the other. 1 
have endeavoured to show that not only is a polyphyletic origin 
a priori probable for some of the genera of Megascolecidse, but 
that in the case of one genus ( Megascolex) we can hardly avoid 
the assumption that it has occurred. For a fuller discussion, and 
especially for a more detailed consideration of the several land 
bridges that have been postulated by other writers, I must refer 
to the original article. 

Lastly, as this work is going to press, a paper by Michaelsen 
has appeared (106), in which he employs Wegener’s recent 
hypothesis to explain the distribution of the Oligocbasta, not only 
in the Indo-Australian region but in other parts of the world also. 
According to Wegener’s view, the great land masses of the earth 
were at an earlier period massed together, and have broken apart 
and gradually diverged from one another; a map, reproduced by 
Michaelsen, shows India and Australia in actual contact in the 
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Carboniferous period, and an elongated Southern India lying 
alongside and communicating through Madagascar with the S.E. 
coast of Africa. It is obvious that such a disposition of the land 
masses, if it could be assumed to have existed within recent 
geological periods, would help considerably to explain the 
presence of the same genera at the two ends of the Indo- 
Australian region. 

My own view is that the genera of earthworms which exist at 
the present day are of comparatively recent origin (95); 
Michaelsen would contest this (106), at any rate as regards the 
more primitive of the genera known to us. But however this 
may be with regard to these more primitive genera, J cannot 
think that the Palaeozoic connections of Wegener’s hypothesis 
will assist us in the matter of the distribution, for example, of 
Peri onyx, the last genus to be developed along one of the hues of 
descent, or of Meyascole.r, the pen ultimate genus along another 
line—both genera with the marks of youth stronglv impressed 
ou them, and both occurring alike in the Indian and Australian 
regions ; nor would such connections have any bearing on the 
question, as regards these and other genera, even if they were in 
existence for a long time subsequently to the Carboniferous. 

BIONOMICS. 

The few and scattered observations on the bionomics of Indian 
Oligochaita may be gathered together under three headings— 
seasonal variations, habitats, and commensalism. 

(i) Seasonal Variations. 

The only observations on variations in numbers of worms found 
at different seasons are those of Prashad (82). In Lahore there 
are live chief species —Pheretima lutwagana , P. heterochwta , 
P. posthuma, llelodrilus caliyinosus, and 11. parvus. In the winter, 
which is comparatively severe, the predominant forms are 
11. caliyinosus and II. parvus ; P. hawayana also occurs in numbers 
under flower-pots or logs and stones. In the spring II. caliyinosus 
diminishes in numbers, and in May is not found at all. All three 
species of Pheretima increase during this period; llelodrilus 
parvus is found along with the other worms. Megascoleec 
mauritii is rare, and has only beeu found in the autumu. 

Observations on the period of sexual maturity of the Indian 
Microdrili have been made by Mehra (94) and myself (55, 58 a, 
76, 78). In Lahore the Naididse are sexual in the spring, from 
February to May, and not at other times. In Agra sexual 
specimens have been observed in October and November. The 
difference may be due to the difference in the character of the 
seasons; in Agra the rains are abundant from June or July to 
September, the pondvS 1 begin to dry up in October, and the cold 
weather appears to be the unfavourable period. In Lahore, 
however, the rains are later and scantier than in Agra, and the 
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hot weather therefore more prolonged; May, June, and July, 
when the ponds are dry, and the ground baked hard, represents 
the most unfavourable season of the year for pond-life; “ whether 
the sexual phase makes its appearance in Spring or Autumn, 
therefore, it seems to be a measure of protection against 
approaching adverse conditions; the ova, quiescent pr developing 
slowly within the cocoon, are probably able to withstand such 
conditions better than the adult animal ” (Mehra, 94). 

Branchiura sowerbyi may become sexual in Calcutta in May, 
and Limnodrilus sociahs has been found sexual in Lahore in 
December and February. In March, however, the large majority 
of these latter worms are found to be headless; and 1 have made 
the suggestion (67) that by the expulsion of the genital products 
the anterior segments of the body are so much damaged that they 
die and are thrown dff; the worms, however, continue to live, 
though it may be doubted if they are capable of regenerating the 
head, and they probably die after a time. In a somewhat similar 
way Mehra finds in JSfais pectinata that the anterior portions of 
the worms, containing the genital organs, separate off as a sort of 
cocoon, while the hinder part of the animal lives for some time, 
but is unable to regenerate and ultimately dies. 

(ii) Habitat. 

Except as noted below, under Commensalism, there is not 
much room for striking variations in habitat among the Oligo- 
chasta. The terrestrial families—the earthworms—inhabit the 
soil; and the aquatic families of Microdrili live in ponds, tanks, 
and streams. 

While it would in general be impossible for any of the 
JEolosomatidae, Naididse, c/r Tubilicidae to live out of water, earth¬ 
worms on the other hand can sometimes adapt themselves to life 
-in other media, than the earth. The Moniligastrid® seem to 
require moister conditions than any other family of earthworms, 
taken as a whole. They are found only in regions of great rain¬ 
fall ; though in number of species Drawida is third among Indian 
genera, it has never been able to spread in the drier parts of the 
country. Often the species live in water; thus D. annandalei 
was found in mud below the water in the Caveri 11.; D. lcempi in 
a stream, under a stone in the water ; D . robusta var. ophidioides 
in swamps and wet ground ; D. sapphirinaoides in very wet black 
mud under turf; D . pellucidus var. bournei was found among 
roots in damp ground near the outflow of a hot spring ; 2>. grandis 
was found before the rains only at depths of 9-10 feet, but- was 
seen crawling about on the surface after rain. Seeing that in 
most species we have no data as to the character of the habitat, 
these facts seem to betoken a much larger proportion of aquatic 
species than is usual in the genera of terrestrial Oligochaeta. As 
a rule, too, dorsal pores are wanting in the family, and absence of 
dorsal pores is usually connected with an aquatic habitat. 

Another genus that inhabits only regions of great rainfall ia 
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Perionyx (E. Himalayas, Malabar). Here, too, we have definitely 
aquatic species. P. excavatus is often, though not always, found 
in water or in very moist situations—in the leaves of water-plants, 
under Btones or in mud by a tank, in the hollows of trees in 
accumulations of dead leaves and rain-water. P. fulvus was found 
in a few feet of water; and some indeterminable specimens of the 
genus were taken from hill-streams near Sitong in the Darjiling 
District. 

A few other species are aquatic or semi-aquatic; Glypliidrilus 
tubero8us lives in canals, ponds, or mud; Pontoscolex corethrurus 
may be found in mud ; and Helodrilus parvus has been taken at 
the edge of a stream. 

A number of species of Megascolex and Perionyx have been 
found in rotten wood. A more curious habitat, however, is 
adopted by a number of worms—the bases or axils of the 
leaves of trees at some distance above the ground; thus Dicho- 
gaster bolaui subsp. palmicola has been found in the Museum 
compound at Calcutta at the base of the leaves of a tall palm-tree, 
or, again, at the crown of a palm-tree; a species of Eudichogasier 
was also taken in the Museum compound at the base of leaves of 
a tall palm-tree; Perionyx arhoricola is found on trees, especially 
in the axils of the leaves ; Perionyx depressus was taken at the 
base of the leaves of the screw-piue and plantain 10,15, or 20 feet 
above the ground. A batch of indeterminable specimens of 
Perionyx was found coiled up on the upper or under sides of 
leaves in dense jungle, forming a compact gelatinous mass; when 
touched, these worms spring to life, performing somersaults and 
other acrobatic feats. Parenthetically, it may be mentioned that 
Perionyx saltans is also “ a very strong little worm ; the name 
refers to its power of leaping in the air when touched.” 

(iii) Commensalism. 

Among Indian Oligochmta it is only certain of the "Naididae 
that enter into the loose associations between animals belonging 
to different groups that go under the name of Commensalism. 
The other partners in these associations are certain freshwater 
Sponges, Polyzoa, and Snails. 

The advantages in partnerships of this kind may be either one¬ 
sided or reciprocal. In most cases in which Indian Oligochseta 
are concerned, while the worms certainly receive shelter they 
probably do not repay their host s for their hospitality; Chatogaster 
spongilkv , however, which receives food as well as shelter from its 
host, appears to play an active part in the economy of the sponge 
in which it lives (Annandale, 50, 107); it “ often occurs in 
enormous numbers in dead or dying sponges of S. carteri , 
apparently feoding on the decaying organic matter of the sponge 
and assisting by its movements in releasing numerous gemmules. 
In so doing it undoubtedly assists in the dissemination of the 
species.” Species of Ghcetogaster are found in India, as all over 
the world, in association with freshwater snails. 

n2 
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Nais communis is found in Spongilla carteri in two forms—one 
with eye-spots and one without. Both forms were found, again 
'together, living freely at Kasauli ; so that the absence of eye-spots 
does not seem to be related to the habitat. 

I subjoin a list of Indian Oligochseta that have been found in 
these and similar associations, and of their partners:— 

Chcetogaster annanclalei in Ephydatia Jluviatilis. 

Chcetogaster bengalensis in Ephydatia Jluviatilis and 

Spongilla carteri , and on several species of water-snails 
of the genus Limncea. 

Chcetogaster limncei on a* Limncva ; and a worm 

perhaps belonging to this species was found in Ephydatia 
jluviatilis ; 

Chcetogaster spoil gill ce on Spongilla carteri , S. clecipiens+ 

S, crateriformis , and on Plumatella repens var. emarginata. 
Chcetogaster sp. on Plumatella repens var. 

emarginata. 

Specimens of Nais communis Tixv.qmnjabensis found by Amiandale 
in Seistan were living in relatively long mucilaginous tubes to 
•which colonies of Lophopoclellci had attached themselves; thev 
were found in Lahore m tubes which had probably been abandoned 
by insect larvae. The worms have also been found in Spongilla 
carteri . 

Nais communis var. caeca in Spongilla carteri . 

Nais elinguis in Spongilla carteri and oil 

Plumatella emarginata. 

Nais obtusa on Plumatella emarginata and 

Plumatella fruticosa . 

Nais pectinata in Spongilla carteri. 

Naispectinata var. incequalis in Spongilla carteri. 

Pristina longiseta in Spongilla crassissima and 

Spongilla carteri , on Plumatella fraticosd and Plumatella 
emarginata. 

Pristina cequiseta in Spongilla carteri. 

Pristina proboscidc a in Spongilla carteri and 

Spongilla crassissima . 

Pristina proboscidea var . paraguay ensis on Plumatella fruticosa 
and Plumatella emarginata, 

Slavina appendiculata on Plumatella emarginata . 

A different kind of association is that between worms of 
different species—indeed, of different genera—-often or usually 
found living together. The worms may not be particularly 
common—rather the reverse perhaps; so that the associations 
are hardly the result of chance. 

Thus Branch tura sowerbyi and Branchiodrilus stmperi were long 
ago found together by Beddard in the Victoria regia tank in the 
Boyal Botanic Society's Gardens in Begent's Park; Branchiura 
sowerbyi and another species of Bfranchiodrilus (B, hortensis) were 
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found, along with a species of Dero , living together at Lahore; 
Branehiura sowerbyi , Branchiodrilus hortensis , Dero limosa , and a 
Hasmonais were found together, by Mehra near Agra. Along 
with the Branehiura and other worms at Lahore were numbers 
of Limnodrilus socialis ; and I received these two worms together 
from the same pools in Kyoto in Japan. 

Finally, it may be mentioned that Aulophorus tonkinensis often 
builds the tube in which it lives mainly of the free statoblasts of 
Plumatella. u It apparently makes no selection in so doing, but 
merely gathers the commonest and lightest objects it can find, for 
small seeds and minute, fragments of wood as well as sponge 
gemmules and statoblasts of other genera are also collected by it. 
I know of no better way of obtaining a general idea as to what 
sponges and phylactolaemata are present in a pond than to examine 
the tubes of Aulophorus tonkinensis ” (Annandale, 107). 


CLASSIFICATION. 

The classification of the Oligochaeta here adopted is, with modi¬ 
fications, that of Michaelsen in the Tierreich (38). For the 
Indian Oligochmta, the families ./Eolosomatidse, JMaididse, Tubi- 
ficidse, Enchytrseidae, Moniligastridae, Megascolecidse, and Lum- 
bricidaB are recognized; the Lumbricidse here include the Glosso- 
scolecidm, according to Michaelsen’s later views (87 a). In 
addition, the genus Phreodrilus is separated from the Tubificidse 
as a distinct family, Phreodrilidse (Michaelsen, Olig. deutschen 
Tiefsee-Exp. 1903); and the Moniligastridae of previous authors 
become a subfamily, the Moniligastrirue, in consequence of the 
discovery of the very distinct genus Syngenodnlus , which becomes 
the representative of another subfamily, the Syngenodrilinae. 

Michaelsen has quite recently (Arch. f. Naturgesch., 86 Jahrg. 
1920, Abt. A, 8 Heft) proposed a new classification, as follows:— 

Order OLIG OCIIACTA. 

Suborder Auchioliuociueta (setae an indeterminate number per 
bundle; male ducts opening to the exterior one segment 
behind their funnels). 

Series Naidina (asexual reproduction by regular fission). 

Families ASolosomatidse. 

Naididae. 

Series Enchytrceina (spermathecae widely separated from the 
gonads). 

Family Enchytrseidae. 

Series Tubifieina (asexual reproduction not occurring; sper- 
mathecae situated’ not far from the gonads). 

Families Tubificidse. 

Phreodrilidse. 
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Suborder Neooligochjeta (setae lumbricine or f)erich®tine; male 
pores uot as a rule on the segment behind that of the 
funnels). 

Series Lumbriculina (male pores on same segment as that of 
their funnels). 

Families Lumbriculid®. 

Branchiobdellid®. 

Acanthobdellid®. 

Series Phreoryctina (male pores on the next to third next 
segment behind the testis segment). 

Families Phreoryctid®. 

Alluroidid®. 

Syugenodrilid®. 

Moniligastrid®. 

Series Limbricina (spermatheeal pores, ?. e . the female copu- 
latory pores, in number and position not in general 
correlated with the male copulatory pores). 

Families Gloss oscolecid®. 

Sparganophilid®. 

’Microch®tid®. 

Hormogastrid®. 

Criodrilid®. 

• Lumbricid®. 

Series Megascolecina (spermatheeal pores, ?\ e % the female 
copulatory pores, in number and position in general or 
primitively correlated with the male copulatory pores or 
prostatic pores). 

Family Acanthodrilid®. 

Subfamilies Acanthodrilin®. 

Octoch®tin®, 

Diploeardin®. 

Trigastrin®, 

Ocnerodrilin®. 

Family Eudrilid®. 

Subfamilies Pareudrilin®. 

Eudrilin®, 

Family Megascolecid®. 

This scheme is based in part on certain newer genetic con¬ 
siderations which have hardly as yet had time to establish their 
validity, .and for the present I prefer to abide by the above 
xnodiheation of the older scheme. 
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Key to the Families of Indian Oligoehaeta. 

(The Indian members of the several families are alone considered in 
the following key.) 

1. Asexual reproduction by fission predomi¬ 

nates over sexual reproduction . 2. 

Asexual reproduction does not normally 
occur . 3. 

2. Cerebral ganglion permanently in connection 

with the epidermis; septa for the most [p. 40. 

part wanting . ASolosomatidae, 

Cerebral ganglion free in the body-cavity; 
septa present . Naididae, p. 43. 

3. Spermathecae in v, spermathecal pores in 

groove 4/5; no gizzard . Enchytraeidae, p. 110. 

Spermathecae situated behind v, or absent 
(if speimathecae in v, then a strong 
gizzard present).. ... 4. 

4. Male pores not more than one segment 

behind the funnels to which they corre¬ 
spond . 5. 

Male pores more than one segment behind 
the funnels to which they correspond . . 7. 

6. Two or more gizzards at the beginning of [p. 116, 

the intestine . Moniligastridae, 

No gizzard .. 6. 

6. Testes in x, ovaries m xi; mnle pores on xi; 

spermathecal pores on x; seta) an indeter¬ 
minate number per bundle. Tubifici<jlae, p. 95. 

Testes in xi, ovaries in xii; male pores on 
xii; spermathecal pores on xiii (apparently 
on xiv in the only Indian species); ven¬ 
tral setae two per bundle. Phreodrilidae, p. 108. 

7. Prostates present; male pores on xvii, xviii, 

or xix, separate from or opening in com- [p. 162* 

mon with the prostatic pores. Megascolecidae, 

Prostates usually absent (if present, sperma¬ 
thecal pores in groups of several or of 
several pairs behind testis segments); 
situation of male pores varies. Lumbricidae, p. 487. 
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Family iEOLOSOMATIDJS. 

Small freshwater worms, at most 10 mm. long, reproducing 
chiefly asexually, by fission. Frost omimn ventrally with cilia. 
Set® in four bundles per segment, the number in each bundle 
indefinite; both dorsal and ventral bundles with capillary setae, 
and often with slender single- or double-pointed hooked or 
needle setae in addition. Septa wanting for the most part, rarely 
septum 1/2 present. No gizzard. Lateral vascular commissures 
wanting. Cerebral ganglion permanently in connection with the 
epidermis. Testes and ovaries (which may fuse, becoming single 
instead of paired) in v and vi respectively; no proper vasa 
deferentia, the spermatozoa being evacuated by the nephridia of 
the genital region. Spermathecae 1-3 pairs, in iii-v. 

iEoLOSOMA Ehrbg. is the only genus, with the characters of the 
family. 

I reject the genus Pleuroplileps Vaill. Sclimarda (3) described 
in 1861 two small worms, one trom Ceylon and one from Central 
America, under the names of jiEolosoma ternarium and sE. macro - 
(faster respectively, which resemble the other species of the genus 
very closely in general form, but differ in having no oildrops in 
the integument, and in possessing a pair of lateral vessels; the 
alimentary canal behind the stomach is figured as a narrow 
winding tube. These were separat ed by Vaiilant (136) as a distinct 
genus, PleuropJdebs , which Michaelsen (38, Pleurophleps) considered 
uncertain, though he has admitted it in his Indian lists (54, 58). 

I have spent some time in investigating the vascular system of 
the two species of JEolosomci which occur in Lahore, and 1 cannot 
believe that in forms so closely related to the genus as these 
species of Schmarda’s must be, there can possibly exist well- 
defined lateral vessels running the length of the body, at some 
distance from the alimentary tube, as shown in Sehmarda’s figures. 
I think there can be little doubt that the intestine of Schmarda’s 
figure of JE. ternarium is the mid-dorsal portion of the intestinal 
plexus or sinus, or perhaps the outline of the lumen of the 
intestine in a contracted condition ; and that the “ lateral vessels ” 
are the optical section of the sinus on the sides of the gut in a 
dilated condition (the intestine is continually dilating and 
contracting, Stephenson, 72). With regard to the absence of 
oildrops, Beddard (111) has described an JEolosoma without oil- 
drops, which he supposed to be Ley dig’s 2B. niveum , but which 
Michaelsen (38) separates as a distinct species., JE. beddardi. 

Neither of the distinguishing feutures of the genus Pleurophleps 
is therefore in reality such; the genus ought accordingly to 
disappear, and the inadequately-described species ternarium may 
he placed as a doubtful species of d&olosoma. 
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The sexual organs have rarely been seen in this genus; if they 
are seen to be present in any Indian JZolosoma, the worms should 
be carefully fixed and sectioned, and the condition fully described. 

Distribution . Lahore; Calcutta; Ceylon. The genus has 
probably a world-w ide distribution, and will in all likelihood be 
found in almost all localities in India which provide a suitable 
habitat. 


Key to the Indian species of JEolosoma. 


1. Oildrops orange or red . AE. Jcashyapi, 

Oildrops green or greenish . 2. 

2. Setae not distinguishable as markedly of two 

lengths in each bundle; u — 7 or 8 . /E. viride. 


Seta) in each bundle of two lengths, the longer 
about double the length of the shorter ; nasll .. At. bengalense. 

1. JEolosoma bengalense Steph. 

1911. AEolosoma bengalense , Stephenson, Lee. Ind. Mus. vi, p. 204. 

Length (preserved) 1-1*5niui.; diameter 0*2-0*3 mm. Segments 
up to 10 (or possibly more); u=ll. Prostomiuin not broader 
than succeeding segments. Seta) all straight, capillary; bundles 
consist as a rule of one long and several shorter, the long 
(about 210 fi) averaging nearly twice the length of the shorter 
(about 110 y ). Oildrops blue-green. (Esophagus sinuous, in ii-iii; 
stomach deep orange, in iv-viii. 

Distribution . Calcutta (Museum Tank). 

2. iEolosoma kashyapi, nom. nov. 

1909. AEolosoma hempruhi , Stephenson, Mem. Ind. Mus. i, p. 277, 
pi. xx, tigs. 53-55. 

1913. Aiohsoma hemprichi , Stephenson, Tr. Hoy. Soc. Edin. xlix, 
pp. 743, 748. 

Length (maximum, extended and alive) 1*35 mm.; diameter 
usually about 0*06 mm. Segments of the single animal 8-11, of a 
chain of two about 14; ?i = 7 or 8. Prostotuium large, rounded, 
flattened, broader than the body. Seta) capillary, straight or 
almost so. 2-5 in a bundle, in length about equal to the diameter 
of the body. Oil droplets deep orange or bright brownish red. 
Nephridia begin usually behind the first setai bundle, sometimes 
one segment further back ; do not occur further back than the 
Seventh setai bundle, and may be absent from one of the inter¬ 
mediate segments. Cerebral ganglion markedly indented behind. 

lievnarlcs . I at first identified this species with AS. hemprichi , 
blit have now decided to separate it on grounds of differences in 
the size and setae. AJ. hemprichi is of comparatively large size, 
2-5 mm. (Lankester, describing a form which he calls AS. quater- 
,«amim(119), but which according to both Beddard and Michaelsen 
is AS, hemprichi, states that the largest specimens are nearly a 
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quarter of an inch long); Vejdovsky (138) describes it under the 
name JE. ehrenbergii as “ ein mit blossem Auge ganz deutlich 
sicht bares Wiirmchen while my worm was “scarcely discover¬ 
able by the naked eye in its usual surroundings, and has to be 
searched for with a lens.” 

According to Vejdovsky, JE. hemprichi has 3 longer and as many 
shorter setaB in between the longer in each bundle ; these shorter 
setae are according to the figure about half the length of the 
longer, and alternate with them. Lankester also shows bundles 
of up to 9 setae, though no regular alternation in length is visible 
in his figure. 

The animal is very hardy in unfavourable conditions. I have 
used this species in a discussion on the origin of the vascular 
system (72), and have given a description of the vessels, of the 
ascending ciliary movement in the intestine, of the anti peristaltic 
contractions of the gut, and of the relation of the contractions of 
the dorsal vessel to those of the gut. 

The specific name which I now assign to this form commemo¬ 
rates my former colleague in the Biological Department of the 
Government College, Lahore, Professor 8. R. Kashyap. 

Distribution . Lahore, in standing water. 

3. ASolosoma viride Steph. 

1907. jEoUmma sp., Stephenson, Rec. Ind. Mus. i, p. 233, text- 
fig. 1, pi. viii, tigs. 1-4. 

1913. JEolosoma viride , Stephenson, Tr. Roy. Soc. Edin. xlix, 
pp. 743, 751. 

Length (living) 3-8 mm. Segments from 10 upwards, accord¬ 
ing to length of chain; n = 7 or 8. Prostomium rounded, wider 
than the following segments. Setm 2-0 in bundle, capillary, 
straight, of varying length, on the average equal in length to the 
diameter of the body, the longer of a bundle sometimes alternating 
with the shorter. Oil-globules pure green, or yellowish or 
brownish green. Nephridia begin behind the first setal bundle, 
to the number of six or seven pairs in a single animal. Cerebral 
ganglion transversely oval, or with a pair of rounded posterior 
cornua. 

Remarks. In the original description I suggested the identity 
of this form with uE. headleyi Bedd., but withdrew the suggestion 
subsequently. The points of importance are, however, not quite 
those which I then brought forward. The principal is the number 
of segments ; Beddard does not state what this is in the original 
account of jE. headleyi (109), but from his drawing it is 16 in an 
animal which still shows no sign of a budding zone; JE. viride 
would show a budding zone before it reached this size. The 
number of nephridia is correspondingly larger in JE. headleyi 
(10 pairs are shown). In JZ. headleyi n is probably about 11, 
though we have no exact information. 
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Beddard in JE, headleyi found colourless oil-bodies in addition 
to the green oildrops. There are no such bodies in the present 
form, though I found “ smaller, less defined, somewhat retractile 
particles of a very faint blue colour, so faint as to be almost 
colourless.’' 

I investigated the vascular system and its relations to the 
alimentary canal in this species in the same way as for JE. 
icashijapi (72). 

Distribution . Lahore, in standing water. 

Species dubia AEolosomaticlarum. 

JEolosoma ternarium Schmanla. 

1801. JEolosoma ternarium, Sclimarda, Neue wirbell. Thiere, i, 2, 
p. 10, pi. 17, fig. 163. 

1890. Aiolosoma ternarium , Beddard, Munog. p. 182. 

1900. Fleurophleps ternaria , Michaolsen, Tier, x, p. 16. 

Length 2*5 mm.; diameter 0*5 mm. Colour yellowish grey. 
No oildrops in integument. Prostomiurn rounded, as broad as 
the following segments. 8et® capillary, straight, 8 per bundle, 
shorter than the diameter of the body ; 10 seta-bearing segments. 

Galle, Ceylon *, in standing water. 


Family NAIDID/E. 

Small aquatic worms, seldom exceeding an inch in length# 
Set® usually in four bundles per segment, two dorsal and two 
ventral, dorsal bundles sometimes wanting ; number of set® per 
bundle indeterminate ; ventral bundles without hair-set®, com¬ 
posed as a rule of bifid crotchets only; dorsal bundles of varying 
composition, hair-set® and single- or double-pointed needles 
being the commonest types. Septa usually well marked. No 
muscular gizzard. Transverse vascular commissures present. 
Cerebral ganglion separate from the integument. Testes in v, 
seldom in vii; ovaries m vi, seldom in viii; spermathec® in testis 
segment. Male deferent apparatus well differentiated, with 
atrium and male pore in vi (or where testes are in vii, atrium 
and male pore in viii). The far more usual mode of reproduction 
is the asexual, by fission. 

Distribution. The family is of world-wide distribution, and 
doubtless occurs throughout India wherever circumstances are 
favourable. 

The group is an exceptionally fascinating one to study if fresh 
material is available. The animals are all small enough to allow 
of microscopic examination ; they are mostly very transparent— 
Jthe Ch®togasters particularly so—and all the organs (except the 
sexual organs, v. post.) are visible without difficulty in the living 
specimen. 
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Preserved material, however, offers many difficulties, and it is 
sometimes necessary to relinquish the description or even the 
identification of spirit specimens; in any case the examination is 
certain to he tedious and trying to the eyes. This is due to the 
fact that the most important characters are usually the setae. 
These cannot be accurately observed unless they lie flai, and 
unfortunately the method of flattening described in the Intro¬ 
duction is not applicable to preserved material. In addition, the 
setae of preserved specimens can scarcely be seen if the examina¬ 
tion is made in glycerine, because of the comparative opacity of 
the animal; while if the examination is made in balsam, the tine 
details on which so much depends are invisible, owing to the 
refractive indices of setae and balsam being nearly identical. 

It is quite certain that a large number of Naididae remain to be 
described from the Indian region. They are not easily gathered 
by collectors; they are difficult to see in.the mud or on the weeds 
where they live, and unless the collector makes these worms a 
special object they will escape him. In any case, the only really 
satisfactory way of working at them is to obtain fresh material, 
best done by bringing a quantity of the weeds, mud, or debris for 
leisurely and exhaustive examination in the laboratory ; and this 
means that only those localities in the immediate neighbourhood 
of a competent microscopist can be thoroughly explored. 

The student who devotes himself to this group is therefore 
certain to reap a rich harvest of interesting forms ; for example, 
Lahore is probably an exceptionally unfavourable place for the 
Naididae, yet 15 forms, 7 of them new, have been recorded, and 
the list is doubtless not yet complete. This contrasts with the 
list of Lahore earthworms—six species only, all of them well- 
known and widely-distributed forms. 

At the same time it is not to be expected that the aquatic 
worms will yield the same interest from a zoogeographical point 
of view as the earthworms ; most Indian genera, and many species 
even, are common to India and Europe—indeed, a number of 
genera and species are probably cosmopolitan. For this reason 
also it is necessary to be cautious in describing new species ; it is 
not safe to do this until descriptions of all the species of the par¬ 
ticular genus from whatever part of the world have been com¬ 
pared ; access to a considerable literature is therefore essential. 

No opportunity should be lost of securing sexual individuals. 
The sexual apparatus is still not known in the majority of the 
Naididse, including some whole genera; when it becomes more 
fully known it will doubtless be of great use in the discrimination 
of species (which depends at present to an undesirably large 
extent on the setal characters), as well as in determining the inter¬ 
relationships of the several genera. If sexual specimens are 
obtained, they should be fixed for histological examination—some 
at any rate before undertaking any examination under the micro¬ 
scope, in order to obviate possible death or injury. The method 
of longitudinal sections is the most satisfactory ; it is practically 
impossible to obtain any useful information about the sexual 
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animals in the fresh condition, as the opaque clitellum covers 
over the genital region, and the various organs are therefore 
(except in the genus Ohcetogaster) not individually visible. 

The time of appearance of the sexual organs would also be 
interesting. In Lahore most or all of the species which have been 
found sexual have developed the organs in the spring of the year, 
or at the commencement of the hot weather; the hot weather is 
the unfavourable time for freshwater forms in the Punjab, and it 
seems possible that the ova in the cocoons are better adapted 
to survive it than the animals themselves. In Agra (United 
Provinces) the autumn appears to be the more usual time 
(Melira, 94). According to Piguet (133) there is no very great 
regularity about the time when the Swiss Naididae become sexual. 

A general diagram of the arrangement of the sexual organs is 
given in text-tig. 8, and will assist the comprehension of the 
generic and specilic descriptions. 



Pig. 8.—Diagram of sexual organs of one of the Naididcc at atrium; 

Cl., clitellum , uior., sperm morulas in sperin-sac; o., ovary; 
of., ovarian funnel; os, ovisac, or., an ovum; spth., spennatheen ; 

,s-js., sperm-sac ; t., testis ; u.d„ vas deferens ; 5/6, 6/7, the corre¬ 
sponding septa ; 1 , ii, ni, etc., the several segments. 

Cepludization in the Naulidce.— An interesting feature of the 
family is the frequent occurrence of cephalization—the differen¬ 
tiation of several segments at the anterior end of the body to 
form a “ head.” Strictly, the phenomenon occurs throughout the 
Oligochaeta, since, in all, the first segment differs from the rest in 
not possessing set®; but as a rule the condition is carried 
further in the Naididse, not only the first, but also several more 
of the anterior segments being differentiated from those which 
follow. This is mainly shown in the absence of dorsal set®; 
often also in a difference between the ventral setae of the anterior 
segments and those behind; and sometimes by differences of 
pigmentation. 

I have endeavoured to bring this condition into relation with 
the mode of asexual reproduction which characterizes the family 
( 83 ). It is usual to finely that the eephalized segments are those 
which have been produced in the budding zone. This is not 
universal however; it is not the case in Naidium and Pristina y 
where seven segments at the anterior end are produced in tho 
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budding zone, but cepbalization is limited to the first. In the 
majority of cases the rule holds—five segments are produced 
in the budding zone, and five are cephalized. 

The development of this condition has been somewhat as 
follows:—In the primitive condition there was no zone of bud¬ 
ding—the animals broke in two, and the posterior produced a new 
first segment and prostomium after separation. This soon gave 
place to a stage in which the new prostomium and first segment 
were produced before division ; Branchiodrilus semperi illustrates 
this condition. In the next stage a few more new segments 
behind the first are produced, after separation, the younger of 
these being posterior; the number may vary, as in Branchiodrilus 
menoni , where it has not apparently become fixed; perhaps the 
degree to which these new segments are finally developed also 
varies in B. menoni . The next stage is the formation of these 
-segments in the budding zone before separation, and the fixing of 
their number; the number has become fixed in Slaving but 
apparently they are not always formed before separation (Stephen¬ 
son, 55); in other genera, however, the full number of new 
segments is present before detachment. These segments are at 
this stage five in number, and differ from the rest in being less 
completely developed—they want the dorsal setae ( Nais , Branchio¬ 
drilus hortensis). A subsequent stage is that shown by some Devos, 
where the number of new segments is live, hut the most posterior 
of these develops dorsal setae, and ventral setae of the type af those 
behind (so sometimes B. hortensis). Finally, m Pristina and A ai- 
dium, there is an increase of the new segments to seven, all of which 
{except the first) are completely developed, with dorsal setae. 

Two points must be further mentioned. The first is that this 
process of cephalization has taken place more than once in the 
family; we can see it at work in Branchiodrilus, where B. semperi 
shows an early stage, B. menoni a later, and B. hortensis a still 
later. In Paranais , if Michaelsen is right in uniting the various 
species in the one genus, we have apparently again a number of 
stages, evidenced by the varying degrees of completeness of 
•development of the budded segments. Nais, again, is not closely 
related to Branchiodrilus , yet the same stage has been reached in 
Nats as in B. hortensis. 

The second is the relation of the budding zone to the position 
of the genital organs. In the family generally these are situated 
in the fifth and sixth segments; and five segments are produced 
in the budding zone. In Pristina the genital segments are the 
seventh and eighth, and seven segments are produced in the 
budding zone. There seems to be some connection, but what its 
nature is is not so easy to determine. The testes and sperma- 
thecse are formed in the last segment which is derived from the 
budding zone; if the budding zone produced only four segments, 
we might say that the new segments* were for some reason 
incapable of developing sexual cells and organs; but, as it is, this 
♦will not do. The position of the genital organs differs in the 
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several families of Oligochseta, while the phenomena of the budding 
zone is confined to the Naididae and JEolosoma\ the differences in 
the position of the gonads cannot therefore in general be depen¬ 
dent on the occurrence and extent of a budding zone. Hence if 
in the Naididse there is anv connection between the position of the 
organs and the extent of the budding zone, it is probably in the 
reverse sense—the extent of the budding zone is dependent on 
the position of the genital organs. 

The Indian Naididae have been the object of study (Stephen¬ 
son, 72) in relation to intestinal respiration; almost all take 
in water by the anus, and pass it forward by means of au 
ascending ciliary action, which is aided by antiperistaltic move¬ 
ments of the alimentary wall itself. The same phenomena occur 
also in the Tubificidae, but to a much more limited extent; they 
are common in the Polvchaeta. Por the theoretical conclusions 
drawn from these phenomena the original may be consulted. 

Key to the Indian genera of Naididae. 


1. No dorsal setae . Giostog aster. 

Dorsal setae present . 2. 

2. Gill processes present . 3. 

No gill processes. 5. 

3. Gill piocesses dorso-lateral, in anterior part 

ot body . Branchiodrilus. 

Gill processes within a branchial fossa at 
the anal extremity . 4. 

4. In addition to gills, a pair of lilitbrm palps 

present . Auj.o piiorus. 

No palps in addition to the gills. Dkko. 

*5. Dorsal sette begin in segment ii . (5. 

Dorsal setae begin in v or vi. 7. 

Dorsal setae begin in xii-xx, or even further 

hack. ILemonais. 

6. Prostomium prolonged into a long proboscis . Pristina. 

Prostominm short. Naidium. 

7. Prostomium prolonged into a long proboscis. Stylahia. 

Prostomium short. 8. 

■8. Body covered with foreign particles; zones 

of sensory papillae present . Slavina. 

No sheath oi foreign particles or sensory 

papillae . Nais. 


1. Genus CHJETOGASTER K. Baer. 

Small worms, at most 15 mm. long, usually fairly stout, trans¬ 
parent and colourless, or whitish. Prostomium absent or very 
short, merely a rounded triangular projection of the first segment 
above the month. No dorsal setae; ventral setae absent from 
segments iii-v. Pharynx large and wide; oesophagus short, at 
most as long as the pharynx. One pair of transverse commissural 
vessels. Ventral nerve cord extensively perforated in its anterior 
portion, where there are no distinct ganglia. Testes and ovaries 
{when present as distinct organs) in v and vi respectively, 
* spermathecae in v. Mostly carnivorous, sometimes vegetable 
feeders. 

















48 


NAIDIDJS, 


For a general account of the genus the monographs of VejdQVsky 
(138) and Beddard (31) are useful. For remarks on the Indian 
species of the genus, see Stephenson (53, p. 247). 

The genus occupies an isolated position in the family, from 
which it was separated by Vejdovsky (138) as a distinct family ; 
but later authors have not followed him. The w orms are imme¬ 
diately recognizable by their transparency, absence of dorsal 
set©, and absence of ventral set© on segments iii-v. The alimen¬ 
tary canal is more differentiated than usual in the freshwater 
Oligochaeta; the large barrel-like pharynx is succeeded by a 
narrow oesophagus, and this by a dilatation which 1 have called 
the crop ; a second dilatation follows, the stomach ; and finally 
the intestine. The amoeboid shape of the cells lining the crop 
sometimes gives the idea that in this portion of the alimentary 
canal intracellular digestion may take place (Stephenson, (7. spon - 
gillce and C. benr/alensis , 61, 88, 93). 

The absence of ascending ciliary action and antiperistalsis 
in the intestine (both of which are common features in the 
Naididae), the reduction of the vascular system, the absence of 
complete dissepiments and consequently of sperm-sacs and ovisacs* 
the generally carnivorous habit, the thinness of tlie body-wall and 
consequent transparency, and the sometimes parasitic or semi- 
parasitic mode of life, have led me to argue that tlie whole genus 
was formerly parasitic, and that some members have returned to a 
free-living existence (72). 

There are peculiar appearances in the cerebral ganglion of a 
number of species; granular, refractile, or pigmented particles or 
masses are present, the significance of which has not been 
elucidated; they may represent a degenerate sense organ. For 
an enumeration of these, cf. Stephenson (53 and 61.) 

Distribution : Punjab (Lahore; Gurdaspur I)ist.); Bengal 
(Calcutta); United Provinces (Agra); Burma (L. Inle); N.W. 
Frontier Province; Western Ghats; W. Himalayas (Naini Tal). 
The majority of Indian species are parasitic on and in freshwater 
snails and sponges. 

The genus has probably a world-wide distribution ; and having 
regard to the means of spreading of freshwater Oligochsetes, it is 
not surprising to find some European species in the Indian area. 
The occurrence of C. annandalei in Burma is interesting, since 
the worm was originally described from Japan, and the fauna of 
L. Inle, its Burmese station, shows Far Eastern affinities. 


Key to tlie Indian species of Chaetogaster. 


1. Set® 8 or more in bundle. 

Set® 7 or fewer in bundle . 

2. Set® 15-17 in bundle . 

Set® 8-12 in bundle.. 

8. Length more than 2 mm. 

Length less than 2 mm. 

4. (Esophagus moderately long . 

(Esophagus short or very short .... i i 

5. Granular mass in cerebral ganglion .. 
No such mass in cerebral ganglion .... 


2 . 

3. 

C. bengnlemis . 
C. limned. 

C. orientalis . 

4. 

C. langi . 

6 . 

C. spongillm . 

C. annandalei. 
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1. Chaetogaster annandalei Steph. 

1918. Chcetogaster annandalei, Stephenson, Rec. Ind. Mus. xiv, 
P* 9 * __ 

1917. Chcetogaster annandalei , Stephenson, Mem. As. Soc. Bengal, 

vi, pp. 85, 88. 

Small, a single individual (proserved) 0*44 mm. long, a chain of 
two 0*66-0*89 mm.; diameter 0*13-0*175 mm.; n=10 or 11. 
Prostomium well marked, bluntly triangular; a constriction behind 
the second segment. Setae of ii 70-90 p in length, 4 or 5 in the 
bundle; those of other segments 50-60 p long, 3 or 2 per bundle ; 
all double-pronged, prongs very fine, the outer longer and more 
curved ; nodulus markedly proximal. (Esophagus short. No 
refractile body m cerebral ganglion. 

Remarks. The species was originally described from Japan, 
where it vs as found in a sponge. 

Distribution . Lake Inle, S. Shan States, Burma; in a sponge, 
Ephydatia fluviatilis. 

2. Chatogaster bengalensis Annand. 

1905. Chcetoyaster bengalensis } Annandale, Journ. & Proc. As. Soc. 
Bengal, i, p. 117, text-tig., pi. iii, figs. 1-4. 

1907. Chcetogaster bengalensis , Stephenson, Rec. Ind. Mus. i, 
p. 248. 

1918. Chcetogaster bengalensis , Stephenson, Rec. Ind. Mus. xiv, 

p. 10. 

1920. Chcetogaster bengalensis , Stephenson, Mem. Ind. Mus. vii, 
p. 195. 

Length at least 10 mm. when fully extended ; in the preserved 
condition an animal which is preparing to divide measures 1*8 mm. 
or more, the first individual being 1 or 1*2 mm.; diameter up to 
0*38 mm.; n = 10 or 11. Set® in bundles of 15-17, implanted in 
semicircles ; in ii they are 85-120 p long, the main portion of the 
shaft straight, the prongs almost equal in length and thickness, 
or the proximal prong slightly thicker at the base; position of 
nodulus varies from middle of shaft to frankly distal. In the 
other segments set® shorter, 60-70 p long, 1*7/4 in thickness; 
shaft here also straight for the greater part of its length, distal end 
hooked, proximal part gently curved, no regular difference between 
the prongs; nodulus varies in position, from the middle to 
distinctly distal. Prostomium practically absent; mouth a large 
circular orifice, ventro-terminal, looking obliquely forward and 
downward. (Esophagus short but distinct. Crop with a layer of 
chloragogen cells on its surface, like paving-stones, with slight 
intervals between them ; a ring of elongated cells internally at 
the entrance to the crop, hanging backward into the crop, perhaps 
amoeboid. A granular opaque mass in the cerebral ganglion. 

Remarks . The species is commensal on several species of water- 
snails— Limncea gedrosiana var. rectilabrum , acuminata , chlamys , 
etc,; and also in the sponges Ephydatia Jluviatilis and Spongilla 
earteri. 
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Distribution . Calcutta; Lake Inle, Burma; Peshawar and 
Nowshera, N.W. Frontier Province; Gurdaspur Dist., Punjab; 
Satara, W. Ghats. Outside India recorded from Seistan, E. Persia. 

3. Chaetogaster langi Bretscher . 

1907. Cheetogaster punjabensis , Stephenson, Rec. Ind. Mus. i, 
p. 133, pi. v, figs. 1-11. 

1915. Cheetogaster punjabensis , Stephenson, Tr. Roy. Soc. Edin. i, 
up. 740, 744. 

1920. Cheetogaster punjabensis , Mehra, P. Z. S. p. 457. 


1920. Cheetogaster pwijabensis, Stephenson, Mem. Ind. Mus. vii, 
p. 196. 

Length 1-2 mm.; segments 8-21; n=8 or 9. Transparent. 
Prostomium short and blunt; head with a rather bulbous appear¬ 
ance, the pharyngeal region being rather swollen, the rest of the 
animal of uniform diameter, slender. Setae 5-7 per bundle, in 
length equal to two-thirds of diameter of body in moderate exten¬ 
sion ; distal prong of the forked end longer than the proximal. 
(Esophagus in segment iii, of moderate length, half as long as 
pharynx. One pair of lateral commissures in iii. First nephri- 
dium in vii. Cerebral ganglion with retractile body. 

Remarks. I noted on one occasion the presence of a few small 
set© in segment iii,—an ancestral reminiscence. 

After examining British specimens of what are undoubtedly 
C. langi in the living condition, I recognize the identity of my 
C. punjabensis with it. 

Distribution . Lahore ; free living. A common European form; 
recorded also from Seistan, E. Persia. 

4. ChsBtogaster limnsei K. Baer . 

1909. Cheetogaster limneei , Michaelsen, Mem. Ind. Mus. i, p. 131. 
1918. Cheetogaster limneei P, Stephenson, Rec. Ind. Mus. xiv, p, 9. 
1920. Cheetogaster limneei , Stephenson, Mem. Ind. Mus. vii, p. 195. 


1884. Cheetogaster limneei , Vejdovsky, Monog. p. 36, pi. vi, 
figs. 16-18. 

Length of a single individual up to 2 mm., of chains up to 
5 mm. Whitish in life, much less transparent than other species 
of the genus. Prostomium forming at most a feeble and indistinct 
projection. Set® 8-12 per bundle, those of ii somewhat longer 
than the rest; terminal prongs almost equal and parallel. 
(Esophagus very short, scarcely distinct. Contractile vascular 
commissures of the oesophageal region dilated as hearts. 

Remarks . Michaelsen’s definition of this genus in the ‘ Suss- 
wasserfauna Deutschlands ’ (124) is wider than that given above. 
He there allows a very great variation in the number and size of 
the set®, “ the extremes being, on the one hand, 14-20, those 
of ii ca. 118 p long, and the rest ca. 79 p ; and on the other hand 
6-8 in* bundle, length of those of ii *69 p 9 of the rest ca. 50 p” 
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The definition would almost include C. bengalensis. In the 
Tierreich volume the same author gives the number of setae per 
bundle as 8-12, as I have done above. 

The identification of the worms which I examined from thelnle 
Lake remains doubtful, even after a comparison with an actual 
specimen of C . limncei from Europe. The worms I examined 
were in a tube with C. annandalei , and were taken from the 
sponge Ephydatia Jluviatilis. The species has not previously been 
recorded from a sponge. 

Piguet (134) remarks that the much inferior transparency of 
this worm is due to its mode of life—parasitic on, or in the 
respiratory chamber of, freshwater Molluscs. 

Distribution. Naini Tal, VV\ Himalayas (Dr. Annandale informs 
me that these specimens were found on a Limncea ); ?Inle Lake, 
Burma (on Ephydatia Jluviatilis). This is a widely distributed 
European species, commensal on or parasitic in freshwater suails. 

5. Chsetogaster orientalis Steph. 

1907. Chcetoyaster pellucidns, Stephenson, Rec. Ind. Mus. i, p. 237, 
text-figs. 2- 0, pis. ix-x, figs. 1, 3-10. 

1910. Chcetoyaster orient a li w, Stephenson, Rec. Ind. Mus. v, p. 08, 
text-fig. 4, pi. viii, figs. 3-4. 

1913. Chcetoyaster orientalis , Stephenson, Tr. Roy. Soc. Edin. 
xlix,’ pp. 740, 744, 754. 

1920. Chcetoyaster orientalis , Mehra, P. Z. S. p. 457. 

1922. Chcetoyaster orientalis , Stephenson, P. Z. S. p. 109, text- 
figs. 1-0. 

1909. Chcetoyaster orientalis , Stephenson, Rec. Ind. Mus. iii, 
p. 107. 

Length of a chain 5-10 mm. or more ; segments 11 upwards; 
n=8. Transparent. Prostomium vestigial, the month reaching 
to the tip of the snout. Setae 0-7 per bundle in ii, 2-5 in the 
remaining segments ; double-pronged, the distal prong being the 
longer, both equally thick at the base ; setae of ii 0*14 mm. long, of 
other segments about 0*11mm. (Esophagus short, in iii. Eirst 
nephridium in vii. Cerebral ganglion contains a dark granular 
mass. No definite gonads, sexual cells produced bv proliferation 
of peritoneal epithelium in various parts of the body ; no sperm- 
sacs or ovisacs; male funnel in v, vas deferens dilating to an 
oval atrium in vi; clitellum ^v-|vii = 2. Penial setae (text-fig. 9) 
shorter, stouter and fewer (3 per bundle) than the normal, with 
a single point, quite blunt; nodulus very large, near distal end. 

Remarks . The species is carnivorous, devouring small Crustacea, 
Rotifers, small Nematodes, Ciliates such as Parametrium, and 
other small worms; they will attempt to swallow animals much 
larger than themselves, e.g., a dead fly. 

I have described the vascular system and its relation to the gut 
in this species in some detail (72), and also the peculiar mode of 
origin of the sexual cells (98). 

Distribution. Lahore, free living ; also recorded from Tibet. 

e2 
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6. Chaetogaster spongill® Annand . 

1906. Chatogaster sporwilla, Annandale, Journ. & Proc. As. Soc. 

Bengal, ii, p. 188, text-fig. 1 a. 

1907. Chatogaster spongillce, Stephenson, Bee. Ind. Mus. i, p. 248. 
1911. Chatogaster spongilla, Stephenson, Bee. Ind. Mus. vi, p. 206, 

text-fig. 1. 

1920. Chatogaster spongillee , Stephenson, Mem. Ind. Mus. vii, 
p. 196. 

Length of living and not budding animal 1 mm., of chain of two, 
preserved,upto0 # 7min.; diameter 0*15mm.; segments 11 upwards; 
w*s= 8. Transparent. Prostomium small. Setae of ii (text-fig. 10), 



Pig. 10 .—Chcetogaster spongilla Annand.; 
set® of segment ii; X 890. 

up to 6 in number, 90 /i long; of other segments 3, 4, or 5 in 
number, 60 /a long; prongs of setae unequal, the distal longer and 
often thinner ; nodulus proximal to middle of shaft. (Esophagus 
short; no chloragogen cells on crop. Cerebral ganglion with 
spherical granular mass. 

Remarks. The animal feeds on the organic ddbris of the decaying 
parts of sponges, and is not found in the healthy growing parts; 
it no doubt helps in liberating the gem mules. It progresses by 
wriggling. 

The ventral nerve cord shows more distinct ganglionic aggre¬ 
gations than in some other species; the appearances of the 
epithelium of the crop suggest intracellular digestion. 
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Distribution . Calcutta, in Spongilla carteri and S. decipiens , and 
on Plumatella repens var. emurginata ; Khandala, W. Ghats, in 
Spongilla crater if or mis, 

Chatogaster sp. 

1906. Chcetogaster sp., Annandale, Journ. & Proe. As. Soo. Bengal, 

ii, p. 189, text-fig. 1 b. 

1907. Chretogaster sp., Stephenson, Rec. Ind. Mus. i, p. 248. 

Length 2-3 mm.; n = 8 or 9. Anterior end somewhat trun¬ 
cated. Set® arranged in semicircles, as in O . bengalensis, Buccal 
cavity deep, pharynx short, oesophagus short. Pirst nephridium 
in vii, larger than the rest. Cerebral ganglion contains a densely 
pigmented mass (? eye). 

A species inquirencla . The food consists, in part at least, of 
Protozoa which are abundant on the surface of the zoarium of the 
Polyzoon on which it was found. The eyespot is probably 
comparable with the retractile bodies in the cerebral ganglion in 
some other species; these bodies may originally have been eyes, 
and may have lost their pigment and become vestigial since the 
genus took to a parasitic or commensal life in the cavities of other 
animals. 

Calcutta; on the surface of Plumatella repens var. emarginata . 

2. Genus NAIS Mull ., em. Vejd, 

Prostomium well developed, simple, rounded. Hinder end 
simple. Dorsal set® beginning in vi, with moderately long hair 
set®, at most twice as long as the diameter of the body, not 
specially elongated in any segment; and needles, with simple or 
bifid or rarely ctenate point. Ventral bundles of double-pronged 
crotchets, those of ii-v almost always longer and thinner than 
the rest. Clitellum including segments v-vii. Testes in v, 
ovaries in vi; male funnel on anterior face of 5/6, vas deferens 
leading to a dilated atrium in vi; male pores in vi; sperm-sac 
formed from septum 5/6, ovisac from 6/7, both single, the sperm- 
sac extending back within the ovisac; female funnels in hinder 
part of vi. Spermathecro in v, consisting of ampulla and muscular 
duct. Penial set® near male aperture, 2-5 in bundle. 

This is perhaps the most numerous genus of the family, and 
will no doubt be found in most parts of India when the fresh¬ 
water fauna has been more completely investigated. 

The discrimination of species rests mainly on the characters of 
the set®, and in any description it is therefore necessary to 
examine these with the greatest care; the chief points to which 
attention should be directed are mentioned in the Introduction, 
and may be seen in the following diagnoses ; especial importance 
attaches to the dorsal needles, the points of which should be 
examined with the oil immersion lens. The position of the 
nodulus seems in some species to vary in the several set® of the 
same ventral bundle according to a definite rule (Stephenson, 77). 
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Distribution . N.-W. Frontier Province (Peshawar) ; Punjab 
(Lahore, Kasauli); United Provinces (Agra, Lucknow); Bihar 
(Sirsiah); Calcutta and environs; Bombay; W. Ghats (Khan- 
dala); Central India (Gwalior); Central Provinces (Saugor, 
Pachmarhi) ; Barkuda I.; Travancore (Bheemanagar) ; Ceylon 
(Kandy). Doubtless the genus exists throughout India. 

A common European genus. 


Key to the Indian species o/Nais. 

1. Eyes present . 2. 

Eyes absent . 4. 

2. Dorsal needles 2-4 in bundle, single-pointed.... N. obtusa. 

Dorsal needles 1-2 in bundle, double-pointed .. 3. 

8. Prongs of dorsal needles comparatively long, of 


about equal length, set at an acute angle to 

each other . N. elinguis. 

Prongs short, inconspicuous. N. communis var. 

punjabensis, 

4. Dorsal needles pectinate . N. pectinata. 

Dorsal needles double-pronged . 5. 

6. Stomach present; prongs of dorsal needles short 

and inconspicuous . N. communis var. 

cceca. 


No stomach: prongs of dorsal needles fairly 
obvious . 

6. Segments of the single animal few, about 13 .. 
Segments of the single animal comparatively 

numerous, about 30 or more. 

7. Inner (proximal) prong of dorsal needles the 

longer . 

Prongs of dorsal needles equal in length. 

Outer (distal) prong of dorsal needles the longer. 

8. Outer (distal) prong of anterior ventral needles 

(segments li-v) nearly twice as long as the 
proximal... 

Outer (distal) prong of anterior ventral needles 
only slightly longer than the proximal . 


6 

N. ravimsis. 


7. 

N. paraguayemis. 
N. paraguayensis 
var. cequalis. 

8 . 


N. paraguayensis 
var. barkudensis. 

N. gwaliorensis. 


Carter (2) described a form which he called Nais fusca from 
Bombay. This is included by A. G. Bourne (19) in a systematic 
account of the Naidid®. Michaelsen omits it altogether from his 
lists of Indian 01igoch®ta (54, 58), though he had previously 
included it doubtfully under N josince in the Tierreich volume (38). 
The particulars given by Carter do not permit the identification of 
the worm ; it cannot, however, be N. josince, which has bifid needles 
in the dorsal bundles, since N. fusca has only capillary set® there. 

Schmarda (3) described a Nais caudata , which is thought by 
Michaelsen (38) to be possibly a Dero. Schmarda however 
recognizes Dero as a separate genus, with gills, and would have 
referred his worm to it had there been anything to remind him of 
it. Nais caudata is probably a Nais with a small rapidly formed 
and narrow, newly budded tail. It was found at Kandy in Ceylon. 
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1. Nais communis Piguet. 

1906. Nats communis , Piguet, Rev. Suisse Zool. xiv,p. 247. pi. x, 
fig. 9, pi. xi, figs. 14-17 and 19, pi. xii, fig. 11. 

a. var. punjabensis Steph. 

1909. Nais variabilis var. punjabensis , Stephenson, Mem. Ind. Mus. 
i, p. 255, text-figs. 1-3, pis. xv-xxii, figs. 1-21. 

1909. Nais communis var. punjabensis , Piguet, Rev. Suisse Zool. 

xvii, p. 198, text-fig. 

1910. Nais variabilis var. punjabensis , Stephenson, Rec. Ind. Mus. 

v, p. 66, pi. viii, figs. 1-2. 

1910. Nats communis var. punjabensis , Stephenson, Rec. Ind. Mus. 

v, pp. 237, 239, 240, pi. xi, figjs. 2, 4. 

1913. Nais communis vav. punjabensis, Stephenson, Tr. Roy. Soc. 
Edin. xlix, pp. 737, 744, 758. 

1915. Nais communis var. punjabensis , Stephenson, Tr. Rov. Soc. 
Edin. 1, p. 786. 

1918. Nais communis var. punjabensis, Stephenson, Rec. Ind. Mus. 
xiv, p. 12. 

1920. Nais communis var. punjabensis , Stephenson. Mem. Ind. 
Mus. vii, p. 196. 

1920. Nais communis var. punjabensis, Mehra, P. Z. S. p. 467. 



a 

Fig. ll.—Nais communis var. punjabensis ; a, ventral seta of an anterior 
bundle; b t ventral seta of a posterior bundle ; c, dorsal needle. 

Length 2-14 mm., average length of a single individual 5-6 mm. 
Colour light grey, with irregular light brown pigmentation over 
the most anterior segments. Segments 18-32, often about 26 ; 
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n=* 14-16. Eyes present. Prostomium short, rounded. Ventral 
set© usually 3-5 in a bundle, extremes being 2-7; those of ii-v 
(text-fig. 11, a) in length 86-95 /*, the distal prong one and a half 
times as long and half to two-thirds as thick at the base as the 
proximal, shaft thinner and less curved than in the more posterior 
bundles, nodulus proximal (usually only slightly so); set© of the 
remaining segments (text-fig. 11,6) 70-80 //. long, or more in extreme 
cases, moderately stout, more curved than the anterior ones, distal 
prong slightly longer than the proximal and about half as thick at 
the base, nod ulus distal. Dorsal bundles of 1-2 hair set© and 1-2 
needles, the length of the hairs at most equal to the diameter of the 
body; needles (text-fig. 11,c) average about 60 p in length, are 
slightly sickleshaped, with a finely forked distal end (the forking 
may apparently rarely be absent), and an indefinite nodulus about 
one-third of the length from the distal end. Body-cavity with 
many corpuscles, which may be of t\\ o kinds, white and brown. 



Fig. 12.— Nais communis Piguet var. pmjabensis; penial set®. 

Stomach in vii or viii or vii and viii. Cerebral ganglion deeply 
indented behind, less deeply in front. Male funnel of fair size 
turned backwards into the mouth of the sperm-sac; ectal part of 
ras deferens covered by “prostatic” cells, atrium approximately 
spherical, ejaculatory duct short, opening into a slight depression 
ot the surface. Ovisac includes the sperm-sac. Ampulla of 
spermatheca at maturity a large thin-walled sac extending back 
into vii, contained within cavity of sperm-sac; duct not marked 
off externally, but lumen suddenly contracts to a fine tube with 
thick walls. ChtelJum v-vii. Penial sets (text-fig. 12190 a lomr 
2-3 in bundle, stout, slightly bifid or with single blunt point. 8 ’ 

Aemorfo. The nomenclature of this form has given some little 
difficulty. I at first named it N. variabilis var. pwnjabenm, on 
account of the similarity of the sets to those of N. variabili* 
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Piguet; but an examination of the genital system by Piguet, and 
independently by myself, showed that the present form was 
closely allied to N. communis . See the discussion in Piguet (56). 

The differences of this var. from the type form of the species 
are as follows :—In the type form the whole body is yellowish red 
or pale brownish ; the prostomium is fairly long, twice as long as 
broad at the base; all the ventral setae have a markedly longer 
distal prong; in the dorsal needles the forking is very easy to see 
(which is not at all the case in the var. punjabensis), and the 
prongs diverge almost at a right angle; the spermatheca does not 
appear (from the figure) to be contained in the sperm-sac in 
segment vi, as it is in the present form. 

The thornlike projections on the dorsal hair setae described in 
the original account of the worm are, as suspected by Piguet, a 
cryptogamic growth. 

The worm has been found inhabiting tubes, probably abandoned 
by insect larvae; specimens found by Annandale in Seifctan 
were living in relatively long mucilaginous tubes, to which 
colonies of the Polyzoon Lophopodella had attached themselves. 

I have used this form in an account of antiperistalsis and 
reversed ciliary action in aquatic Oligochaetes, and have studied 
the relations of the contraction of the dorsal vessel and of the gut 
to each other (72). The relations of the nodulus in the set® of 
the same bundle are explained in (77). 

Distribution . Lahore; Peshawar; Kasauli,W. Himalayas; Agra; 
Khandala, W. Ghats ; Bheemanagar, Travancore (in Spongilla 
carteri). Also in Seistan, E. Persia. 

The type form of the species has been found as far apart as 
Patagonia and Switzerland. 

6. var. c»ca Steph. 

1910. Kais co7n?nuni8 var. cceca , Stephenson, Rec. Ind. Mus. v, 
pp. 235, 238, pi. xi, fig. 3. 

1918. Rais communis var. cceca, Stephenson, Rec. Ind. Mus. xiv, 

p. 12. 

Length about 2 mm.; segments 24-27. No eyes. Ventral 
set® in bundles of two or three throughout; those of ii-v (text- 
fig. 13,«) in length 80-94 p, distal prong with slight swelling at 
its base and hence somewhat clawlike, one and a quarter times as 
long and about two-thirds as thick as the proximal; from vi 
onwards (text-fig. 13, b) 71-87 p long, distal prong about equal to 
proximal in length but only about half as thick at the base. Dorsal 
setae regularly one hair and one needle per bundle; the hair setae 
equal to about three-quarters of the diameter of the body (pre¬ 
served) ; the needles (text-fig. 13, c) 53-58 p long, shaft straight 
or nearly so, prongs short, equal in length, one thicker than the 
other at the base. 

Remarks. The specimens were found originally along with others 
of N. communis var. punjabensis, of which this is really a variety— 
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a variety of a variety. The essential point of difference is the 
absence of eyes. As the specimens were taken from a sponge, it 
might seem possible to correlate the absence of eyes with the 
absence of light; but this latter would hardly be sufficiently 
marked to produce such an effect, and moreover specimens of the 



A 


Fig. 13 .—Nais communis Piguet var. cceca ; a, ventral seta of an anterior 
bundle ; b, ventral seta of a posterior bundle ; c, dorsal needle. 


more normal form, with eyes, were obtained from the same sponge. 
So, too, in Kasauli the two forms occur together, but here both 
live freely. 

Distribution . Bheemanagar, Travancore (in Spongilla cartcri ); 
Kasauli, W. Himalayas. 

2. Nais elinguis Mull., Orst. 

1909. Nais elinguis , Michaelsen, Mom. Ind. Mus. i, p. 131. 

1903. Nais elinguis , Michaelsen, Jahrb. Hnmb. wiss. Anst. xix, 
p. 175,%. 4. 

1906. Nais elinguis , Piguet, Rev. Suisse Zool. xiv, p. 241, pi. x, 
fig. 8, pi. ki, figs. 8-13, pi. xii, fig. 10. 

Length of chains 1*2-10 mm., of single animals 2£-8 mm. 
Segments of a single animal 15-37; n= 12 to 21. Colour a dear 
brown. Prostomium short, roundly conical. Eyes present. 
Ventral bundles with 2-5 bifid crotchets;; distal prong longer and 
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thinner than the proximal; all similar in form, but those of ii-v 
a little longer than the rest, and with nodulus almost median, 
those of succeeding segments with nodulus distal. Dorsal bundles 
with 2-3 almost straight needles, nodulus rather more than a 
quarter of the distance from the distal end, tip slightly curved, 
ending in two fine prongs, which diverge only slightly, both fairly 
long, the outer or distal slightly longer; and 2-3 fairly stiff hair 
set®, in length about equal to the diameter of the body, three 
times as long as the needles. Gut gradually widening in vii. 
Vascular commissures of i and ii mostly anastomosing, those of 
iii-v mostly independent. Male funnels turned backwards into 
the neck of the sperm-sac; vas deferens covered with prostatic 
cells; atrium rounded, with thick and muscular walls. Penial 
set® 4-5 in number. Sperm-sac contained within ovisac. 
Ampulla of spermatheca thin-walled, duct one-third the length of 
ampulla, with thick walls and narrow lumen. 

Remarks . Michaelsen records this species from Lahore; these 
Lahore specimens were sent by me to him ; as I had never found 
this species in or near Lahore myself, I was inclined to believe 
that the specimens that actually reached Michaelsen were the 
ordinary Nais of Lahore— N. communis var. punjabensis . Dr. 
Annandale kindly sent all the museum specimens labelled Nais 
elinguis for me to examine; I found the specimens from Lahore 
to be, as I supposed, N. communis var. punjabensis , but those from 
Calcutta were N. elinguis ; about those from Alipur I am very 
doubtful. The determination of Naididae from spirit material is 
full of pitfalls ; and the older diagnosis of N. elinguis has been 
shown by Piguet (133) to cover at least three species— N. elinguis , 
N . variabilis, and N. communis —all of which have double-pointed 
needles in the dorsal bundles. 

Distribution . Calcutta, in Spongilla carteri ; ? Alipur, near 
Calcutta, from colonies of Plumatella emarginata. Widely spread 
in Europe. 

3. Nais gwaliorensis Steph. 

1920. Nais gwaliorensis , Stephenson, Mem. Ind. Mus. vii, p. 198, 
pi. ix, figs. 3-4. 

Length 2*7 mm.; diameter 0‘25 mm. Segments 29 in the 
single animal. Prostomium bluntly triangular. No eyes. No 
stomachal dilatation. Dorsal bundles usually of one hair and one 
needle, sometimes two hairs; the hair usually rather shorter than 
the diameter of the body ; needles (text-fig, 14, c) ca. 45 p long, 
bent at a very obtuse angle distal to the middle, the distal section 
being slightly curved ; length of distal section to that of proximal 
section :: 2 : 3; tip bifid, angle between the prongs moderately 
wide, outer prong slightly the longer. Ventral bundles behind 
segment v (text-fig. 14, a) 4 or 5 in bundle, 45-53 p long and 
2*5 p thick; nodulus distal; prongs equal in length, outer only 
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half or two-thirds as thick as inner. In segments ii-v (text- 
fig. 14,6) the shaft is thinner and straighter, the nodulus at the 



Fig. 14.— Nais gwaliorensis Steph.; a, ventral seta from a posterior segment; 

b, ventral seta from an anterior segment; c, dorsal needle. X 1100. 

middle or slightly proximal, the outer prong is slightly longer, 
thinner and more hooked than the inner; 4 setae in a bundle, 
length 50-56 fi, thickness only 2 
Distribution. Gwalior, Central India. 

4. Nais obtusa ( Oerv .). 

1909. Nais obtusa , Michaelsen, Mem. Ind. Mus. i, p. 131. 

1906. Nais obtusa, Piguet, Rev. Suisse Zool. xiv, p. 234, pi. x, 
figs. 2-4, pi. xi, fig. 6, pi. xii, fig. 8. 

Length of chains 3|-6 mm., of single individuals 3-5 mm. 
Segments of a single animal 25-33. Colour of the anterior part 
yellow to brownish yellow. Prostomium fairly long. Eyes 
present. Ventral set® 2-5 per bundle; those of ii-v slender, with 
rather longer and finer distal prong and nodulus proximal; those 
of the following segments shorter, about three-quarters as long as 
the former, thicker, more curved, prongs about equal in length 
but the proximal about three times as thick as the distal, nodulus 
distal. Dorsal bundles with 2-4 single-pointed needles with 
nodulus slightly distal, and 1-3 stiff hair set® about twice as long 
as the needles. No vascular commissures in segment i; those of 
ii-iii usually with a common origin from the dorsal vessel, those 
of iv and v independent. Male funnel large, vas deferens covered 
with prostatic cells, atrium globular, ejaculatory duct narrow, 
male pore on rounded papilla. Penial set® 2-3 in number. 
Ectal region of spermatheca with thick and muscular walls, about 
one-third the length of the whole (empty) organ, marked off from 
the ampulla by a constriction, below which it is swollen ; ampulla 
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when empty an elongated sac, narrower behind, when distended 
invades the dorsal regions of neighbouring segments. 

Distribution, Lucknow ; Calcutta, from Plumatella fruticosa and 
P. emarginata in a tank at the Zoological Cardens. A common 
European form. 

5. Nais paraguayensis Mich, 

1909. Nais paraguayensis, Michaelsen, Mem. Ind. Mus. i, p. 131. 

1909. Nais paraguayensis , Stephenson, Mem. Ind. Mus. i, p. 263, 
pi. xvii, figs. 22-24. 

1920. Nais paraguayensis, Stephenson, Mem. Ind. Mus. vii, p. 197, 

pi. ix, fig. 1. 

1921. Naisparaguayensis, Stephenson, Rec. Ind. Mus.xxii, p.750. 

1905. Nais paraguayensis , Michaelsen, Zoologica, xviii, Heft 44, 
p. 354, text-fig. 

Length of singleauimal 3*5-14 mm. preserved; Indian specimens 
may be as much as 20 mm. living and extended; diameter 
0*2-0*3mm. Segments 29-106. Colour light orange. Prostomiurn 
short, rounded. Anus directed dorsally. No eyes. Ventral setal 
bundles with 3-6 crotchets, those of ii-v scarcely thinner than 
the rest, with distal prong slightly longer than the proximal, and 


/ 



Fig. 16.— Nais paraguayensis Mich.; 
abnormally shaped dorsal needles. 


Fig. 15 .—Nais paraguayensis Mich.; 
dorsal needle. 

both of the same thickness or the distal thinner ; in the remaining 
segments distal prong of equal length with and thinner than the 
proximal. Dorsal bundles \* ith 1—2 hair set® and 1—2 needles; 
the hairs simple, their maximum length equal to diameter of body 
(0*3 mm.); needles (text-fig. 15) slightly sickleshaped, closely 
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applied to the base of the hairs, 60 p long and 4 p thick, with 
faint nodulus distal to middle, tip with two prongs of considerable 
size at an acute angle, proximal rather curved, almost twice as 
long and twice as thick as the distal which is almost straight. 
Coelomic corpuscles present. No stomach. Vascular commissures 
plexiform. 

Remarks. The species was found originally, as the name implies, 
in Paraguay; it furnishes an instance of the wide distribution, and 
hence valuelessness for zoogeography, of these small freshwater 
forms. 

The Indian specimens have been much larger than the original 
ones from Paraguay, and have had many more segments. The 
hinder end of the body in these long Indian worms shows a 
considerable length of rapidly produced new segments. Fission 
has not been observed; possibly the worm fragments, without 
previous formation of a budding zone, and regeneration of the 
portions takes place subsequently (Stephenson, 96). Irregularities 
may occur in the shape of the dorsal needles (text-fig. 16). 

Distribution in India:—Calcutta (Museum Tank); Sirsiah, Bihar; 
Lahore; Gwalior, Central India ; Pachmarhi, Central Provinces. 

a. var. aequalis Steph. 

1920. Nats paraguayensis var. cequalis , Stephenson, Mem. Ind. 

Mus. vii, p. 197, pi. ix, fig. 2. 



Fig. 18 .—Nais paraguayensis Mich. 

var. barkudensis; dorsal 
ueedle. X 800. 

Li 

Fig. 17.— Nais paraguayensis Mich. 

var. aequalis ; dorsal needle. 

X ca. 1200. 

Length 3*5 mm. (preserved) ; diameter 0*23 mm. Segments 34. 
Prostomium moderately large and long. Dorsal bundles of one 
hair and one needle seta; prongs of needle (text-fig. 17) equal in 
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length. For the rest appears to be essentially as for the type 
form (the material was scanty and not perfectly satisfactory). 
Distribution . Saugor, Central Provinces. 

b. var. barkudensis Steph, 

1921. Nais paraguayenm var. barkudensis, Stephenson, Rec. Ind. 

Mus. xxii, p. 751, pi. xxviii, fig. 1. 

Length probably about 5 mm. Anterior end rather bulbous. 
No eyes. No stomachal dilatation. Segments 31-33 plus a 
posterior zone of small rapidly produced segments. Dorsal setse 
in bundles of two or three needles and two or three hairs; the 
hairs rather shorter than the diameter of the body; the needles 
(text-fig. 18) 94 p long, with slight sabre-like curve, nodulus one- 
third of the length from distal end, tip bifid, the prongs at an 
acute angle to each other, the outer slightly longer. Ventral 
needles of segments ii-v four per bundle, 100 p long, nodulus 
proximal, distal prong nearly twice as long as proximal, and of 
about equal thickness. In the remaining segments 4-5 per bundle, 
length 90 p, nodulus distal, prongs equal, the proximal one and 
a half times as thick as the distal. 

Remarks . The difference of this variety from the type of the 
species is considerable, and it is only the existence of the var. 
cequalis as an intermediary that permits of its inclusion in the 
same species. Indeed the difference in length of the prongs of 
the anterior ventral needles may still justify its separation. The 
large number of rapidly produced posterior segments is, however, 
suggestive of a relation to the type form of the species. 
Distribution, Barkuda Island, Chilka Lake. 

6. Nais pectinata Steph, 

1910. Nais pectinata, Stephenson, Rec. Ind. Mus*. v, p. 236, pi. xi, 
fi ?* L 

1920. Nais pectinata, Stephenson, Mem. Ind. Mus. vii, p. 198. 

Length of single individual (preserved) about 2 mm. Segments 
27-31. No eyes. Prostomium well marked, conical with rounded 
tip. Ventral setae of ii-v (text-fig. 19, a) three per bundle, 56 p 
long, thinner and less curved than those of following segments: 
distal prong one and a quarter times as long and about half as 
thick as the proximal, both prongs comparatively short, slightly 
swollen near their bases, nodulus proximal; those of the remaining 
segments (text-fig. 19,5) 2-5 per bundle, 51-56 p in length, the 
longer ones towards the hinder end of the body, distal and proximal 
prongs equal in length, the proximal fully twice as thick as the 
distal, both with a slight swelling at the base, nodulus distal. Dorsal 
set® in bundles of one hair and one needle seta ; the hairs smooth, 
about equal in length to the diameter of the body; needles (text- 
fig. 19, c) 56 p long, shaft slightly sickleshaped in its distal third, 
tip pectinate, the outer prongs on each side the strongest, the 
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intermediate prongs fine, 2-5 in number, nodulus indistinct, 
resembling a slight angle in the shaft at the junction of middle 


fi 


a. 




u 

c. 


Fig. 19 .—Nais pectinata Steph.; a, ventral seta from an anterior bundle; 

b y ventral seta from a posterior bundle; c, dorsal needle; d,e,fy 
irregular shapes of the tip of dorsal needles. 

and distal thirds; occasionally irregular forms with partial 
webbing between the teeth (text-fig. 19, d> €,/). No stomach. 

Distribution . Bheemanagar, Travancore (in Spongilla carteri ); 
Gwalior, Central India. 

a . var. inaequalis Steph. 

1911. Nais pectinata var. incequalis } Stephenson, Rec. Ind. Mus. vi, 
p. 208, text-fig. 2. 

1920. Nais pectinata var .incequalis ) Mehra, P. Z. S. pp. 457, 458, 
text-figs. 1 A, 2. 

Length as for type form (preserved); or 8-10 mm., even 
(extended) 15-18 mm. living. Segments 40-95. Ventral setae 4-6 
per bundle, ca. 100 p long in the anterior (ii-v) segments^ 90 p in 
the remainder, or (in other specimens) 60-65 p long throughout; 
in the anterior group distal prong one and a half times as long 
and two-thirds as thick as the proximal; nodulus only slightly 
proximal in anterior and slightly distal in posterior group. Dorsal 
bundles may contain one hair and two needles, or two of each, but 
usually one of each ; dorsal hairs 300-330 p long, or one may be 
more than double as long as the other—250 and 100 p ; in sexual 
specimens begin in viii or ix; needle setae (text-fig. 20) ca. 110 p 
or (in other specimens) ca. 70 p long, pectinate, the tooth on the 
inside of the slight curve at the distal end of the shaft being much 
thicker and longer than the others; ’ no nodulus. Ccelomic 
corpuscles present. Gut somewhat swollen in vi-viii. Dorsal 
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vessel on left side of alimentary tube from hinder end to septum 
5/6; lateral commissures 4 pairs, plexiform, in pharyngeal region 
(ii-v), commissures on anterior faces of septa for several segments 
further. Cerebral ganglion deeply indented in front and behind. 
Male funnels turned back into mouth of seminal vesicle; vas 
deferens enters atrium low down on anterior face; atrium ovoid 
with long axis vertical, no “ prostatic ” cells. Ovisac surrounds 
sperm-sac, may reach xvi; female funnels small, opening externally 



Fig. 20 .—Nais pectinata Steph., var. incequalis ; dorsal needle. 

about level of 6/7, apparently too small to be functional. Sperma- 
thecal ampulla ovoid, duct arises anteriorly. Clitellum occupies 
more than half of v, vi, vii, and viii. Penial set® 4-6 per bundle, 
100 /x long, tip hooked, not bifid as a rule, occasionally with two 
short prongs, blunt and of equal length. Alimentary canal 
degenerates in the fully mature individual; such specimens 
separate off the anterior portion with genital organs (=cocoon). 

Distribution . Agra; Bheemanagar, Travancore (in Sjoongilla 
carted, along with the type-form of the species). 

7. Nais raviensis Steph . 

1914. Nais raviensis y Stephenson, Rec. Ind. Mus. x, p. 824, text- 
fi$s. 1-2. 

1916. Nais raviensis , Stephenson, Tr. Roy. Soc. Edin. I, p. 785. 
Minute worms, the length of a chain of two being only 3 mm.; 
diameter 0*12 mm. Colour whitish. Prostomium short and blunt. 
No eyes. Segments in a double animal about 26, 13 in each half; 
ft=13. Ventral set® 3-4 per bundle; those of ii-v (text-tig. 
21, a) of a maximum length of 90 /&, breadth 2*2 /*, prongs en¬ 
closing a narrow angle, equal in thickness, the distal considerably 

F 
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longer; shaft comparatively straight, nodulus markedly proximal; 
those of succeeding segments (text-fig. 21, b) shorter, stouter, 
more curved, maximum length 48 fx, thickness 2*5 /a, prongs short, 
included angle wide, proximal prong slightly longer and twice as 
thick, nodulus distal. Dorsal setae as a rule one hair and one 
needle per bundle, occasionally two needles ; the hairs short and 
fine, 83 ft long; the needles (text-fig. 21, c) double-pronged, 


co, & 



Fig. 21 .—Nais ravicnsis Steph.; a , ventral seta from an anterior bundle; 

b, ventral seta from a posterior bundle ; c, dorsal needle, ax830; 
b X1150; c X1350. 

40 /jt long, shaft almost straight, slightly curved distallv, the 
prongs short and stout, separated by a considerable angle, and of 
equal length, nodulus two-sevenths from the distal end. No 
coelomic corpuscles. No stomach. Anus dorsal. Cerebral gang¬ 
lion large, markedly bifid behind. 

Distribution. Lahore (weeds etc. from R. Ravi). 

3. Genus NAIDIUM 0. Sehm. 

1884. Naidium , Vejdovsky, Monog. pp. 25, 31. 

1895. Pinstina (part.), Beddard, Monog. p. 289. 

1901. Naidium, Michaelsen, Tier, x, p. 23. 

1906. Naidium , Piguet, Rev. Suisse Zool. xiv, p. 215. 

1909. Pi'tetina (part.), Michaelsen, Siisswasserf Deutsch. p. 25. 

1913. Naidium , Piguet, Olig. Suisse, p. 24. 

Prostomium rounded or pointed Ventral setal bundles com¬ 
posed of double-pointed crotchets; dorsal bundles beginning in 
ii, composed of hair set© and double-pointed needles. 
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Relationships of the genus .—Apart from possible differences in 
the genital organs, the only definite distinction from the genus 
Pristina appears to be the presence in the latter of a long pro¬ 
boscis—an extremely elongated prostomiuin. Beddard, and more 
recently Michaelsen, have united the two under the name 
Pristina ; Piguet retains them as distinct on account of differ¬ 
ences in the seta), the circulation, the intestine, and the general 
physiognomy (what these differences are is not particularized). 
They resemble each other, however, in the fact that the second 
animal of a chain derives the first seven segments of its body from 
the budding zone (if we may generalize from the two Indian 
species—we lack information regarding others); while, so far as 
is known, no more than five segments are so derived in any other 
genus of the family. The genital organs are unfortunately not 
known in any species of Naidium , so that a comparison cannot be 
made with Pristina in this respect. A description of the genital 
organs in a species of Naidium would be valuable. 

An intermediate form between the genera Naidium and Nais is 
perhaps seen in Naidium (? Nais) dadagi Michaelsen (122, p. 355, 
and see remarks by Piguet, 134, p. 24). In this species the dorsal 
setae begin sometimes in v, sometimes further forward, even in ii; 
it might therefore be either a Nais with setae abnormally deve¬ 
loped on the anterior segments, or a Naidium with setae abnorm¬ 
ally absent on these segments. Unfortunately none of the 
specimens showed a budding zone, and therefore the number of 
anterior segments which are derived from it is not known ; this 
would have cleared up the uncertainty. The single-pointed 
needles of the dorsal bundles ; the sharp division of the ventral 
set© into two groups, the anterior group comprising those of 
segments ii—v (characteristic of most species of Nais); and the 
fact that set© may occasionally occur in other genera where nor¬ 
mally they are absent ( e . g. on segment iii in Chcetogaster langi , 
v. ant.), lead me to think that this species should be placed 
under Nais. 

Distribution . In India so far only recorded from Lahore and 
Madras. A common European genus ; no doubt it will be found 
widely distributed in India when the freshwater fauna is better 
known. 

Key to the Indian species of Naidium. 


1. Length more than 8 mm.; n about 22 . N . breviseta . 

Length 2 mm.; n=12. N. minutum. 


1. Naidium breviseta (A. G. Bourne ). 

1891. Pristina breviseta , Bourne, Quart. J. Mic. Sci. xxxii, p. 353, 
pi. xxvii, figs. 11-15. 

1895. Pristina breviseta, Beddard, Monog. p. 292. 

1901. Naidium breviseta , Michaelsen, Tier, x, p. 23. 

1906. Naidium breviseta , Piguet, Rev. Suisse Zool. xiv, p. 216. 

Length more than 8 mm. Segments in a single animal may be 

f 2 
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46 or more, of a chain more than 76; n=22 as a rule. Pro- 
stomium somewhat drawn out as a blunt, short tentacle-like 
proboscis. No eyes. Dorsal set» of two kinds; hair setae of 
about the same length throughout the body, except that those of 
ii are about half, those of iii three-quarters as long as those which 
follow; and needles, somewhat bayonet-shaped, bifid at the tip, 
prongs about equal. Ventral seise of the ordinary crotchet form. 
Coelomic corpuscles black and very noticeable. First nephridium 
in ix. The newly-budded head consists of seven segments. 

Remarks . JVJichaelsen, in his two lists of Indian species (54, 58), 
calls this worm Pristina hreviseta , in consequence of his decision 
to unite the tv*o genera. In any ca^e, this species shows the 
first stage in the lengthening of the prostomium which leads to 
the characteristic tentacle of the typical Pristinas. 

Distribution . Madra*. 

2. Naidium minutum Stq.h. 

1914. Naidium mintttum } Stephenson, Rec. Ind. Mus. x, p. 327. 

text-figs. 3-5. 

1915. Naidium minutum, Stephenson, Tr. Roy. Soc. Edin. 1, p. 786. 

Minute worms, length of a chain of two, moderately extended, 
2 mm.; thickness O'l mm. Seen by reflected light against a black 



Fig. 22. —Naidium minutum Stepk.; dorsal needle, x 1600. 

background often marked by spots or transverse bands of a 
brilliant opaque white (masses of coelomic corpuscles). Pro- 
8tomiun» longer than its breadth at base, tip rounded. No eyes. 
Segments ot double animal (excluding those of the budding zone) 
17-19; n=12. First six segments all short, the rest much 
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longer. Dorsal bundles of one hair nnd one needle, the hair very 
slender, 80-90 p long (rather less than the diameter of the body); 
needles (text-fig. 22) 35 p long, with slight doable curve, distal 
end forked, the prongs about equal in leugth, set at a fairly wide 
angle, a slight nodulus one-third of the length of the shaft from 
the distal end. Ventral setae 3-5 per bundle, usually 3; no sharp 
division between anterior and posterior groups; each 30-40 p 
long, nodulus usually distal; prongs equal in length or the distal 
slightly longer. Coelomie corpuscles numerous, opaque as seen by 
the low power, by the high power seen to consist of aggregations 
of minute oildrops; nucleated, circular, 6-13 p in diameter. 
Septal glands in iv and v, sometimes also in iii or vi. Stomach in 
vii. First nephridium in ix, the next in xi, and no more in the 
anterior animal of a chain. Cerebral ganglion slightly bifid 
behind, the anterior border concave. Six seta-bearing segments 
interpolated in the budding zone at the anterior end of the 
second animal. 

Distribution . Lahore (R. Ravi). 


4. Genus PRISTINA Ehrbg. 

Prostomium prolonged into a mobile proboscis. Ventral bundles 
consisting of bifid crotchets. Dorsal bundles beginning in ii, 
consisting of hair setie and needles with simple or bifid point. 
Stomach in viii. Genital apparatus occupying vii and viii (the 
organs being two segments further back than in the other genera 
of the family in which they are known). Seven segments inter¬ 
calated in the budding zone at the anterior end of the second 
animal. 

For relations to the genus Naidium , v. ant . under the latter 
genus. The larger number of segments added to the head of the 
posterior animal in the budding zone seems to be related to the 
more posterior position of the genital organs in the genus (cf. ant . 
p. 45). 

I have used the phenomena seen in the Lahore species in a 
discussion on ascending ciliary action in the intestine and anti¬ 
peristalsis in Annelids (72). 

Distribution. Calcutta; Lahore: Allahabad; Agra; Bombay; 
Bheemanagar, Travancore. Also in Europe and N. America. 

Key to the Indian species of Pristina. 


1. Hair setae of iii much elongated . 1\ longiseta. 

Hair setae of iii not longer than those of other 

segments ..... 2. 

2. Ventral setae of segments ii-iv increasing in stout¬ 

ness, those of iv markedly stout. P. aquiseta. 

Ventral setae of ii-iv diminishing in stoutness from 
in front backwards . P- proboscidea . 
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1. Pristina longiseta Ehrbg f. typica. 

1909. Pristina longiseta , Michaelsen, Mem. Ind. Mus. i, p. 135. 

1909. Pristina longiseta , Stephenson, Mem. Ind. Mus. i, p. 264, 

text-fig. 4, pi. xvii, fig. 25, pi. xviii, figs. 26-33, 38. 

1909 Pnstina longiseta, Piguet, Kev. Suisse Zool. xvii, pp. 212,216. 

1910. Pnstina longiseta , Stephenson, Rec. Ind. Mus. v, p. 325. 

1913. Pristina longiseta , Stephenson, Tr. Roy. Soc. Edin. xlix, 

pp. 739, 744. 

19J6. Pristina longiseta, Stephenson, Rec. Ind. Mus. xii, p. 304. 
1920. Pristina longiseta, Stephenson, Mem. Ind. Mus. vii, p. 199. 
1920. Pristina longiseta , Mehra, P. Z. S. p. 457. 


1884. Pristina longiseta , Vejdovsky, Monog. p. 31, pi. ii, figs. 13-15. 
1895. Pristina longiseta , Beddurd, Monog, p. 290. 

1906. Pristina longiseta , Piguet, Rev. Suisse Zool. xiv,*p. 290, pi. x, 
fi£$. 22-23, pi. xii, figs. 21-25. 

1913. Pnstina longiseta , Piguet, Olig. Suisse, p. 50. 

Length of single individual 3*5-5’5 mm., of chains 3-6 mm. 
Segments of single animal 20-33; «= 12-22. Colour whitish. 
No eyes. Ventral bundles with a maximum of 9 crotchets, with 
distal prong longer than the proximal; those of ii and iii longer 



Fig. 23 .—Pristina longiseta Ehrbg.; penial setae. 

than the rest; those of ii slenderer than those of iii, and with 
nodulus proximal or almost at the middle of the shaft; from iii 
onwards nodulus distal; from iv onwards setae shorter and 
slenderer. Dorsal setae in bundles of 2-5 straight and finely- 
pointed needles without nodulus, and 1-4 hair set® about equal to 
the diameter of the body in length, with a fine dentation on the 
convex border ; those of iii, however, smooth and much elongated, 
3-4 times as long as those of neighbouring segments, and when 
turned forwards extending beyond the end of the proboscis. 
Ccelomic corpuscles present. Stomach in viii. Septal glands in 
iv-vi. Six pairs of vascular commissures in ii-vii, the first and 
second sometimes united by anastomosis, and the last swollen as 
hearts. Cerebral ganglion deeply indented in front and behind. 
Male funnels large, rounded, with borders slightly reflected; vas 
deferens with very thick walls and glandular epithelium, ascending 
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at first and then descending, the lumen in its downward course 
swollen to form an atrium ; ejaculatory duct short. Spermathecae 
in the form of a long sac, ending by a thickened portion which is 
not differentiated externally. Penial setae (text-fig. 23) 2 per 
bundle, in vi. No prostatic cells; a special gland in connection 
with the penial setae. 

Remarks. The degree of serration of the dorsal setae (of all 
except the elongated setae of iii) varies; in the f. typica , the form 
found in India, it is slight or very slight, while the var. leidyi 
( Pristina leidyi Michaelsen, 122) has roughly serrated dorsal 
setsB. 

The limits of n are apparently wider in Lahore than in Europe 
(12-22 ; European specimens 13-18). 

I have ascribed a special sensory function to the elongated 
dorsal hairs of segment iii (55) on account of their frequent 
quivering movements. According to my observations the septal 
glands are variable in number. The nephridia commence in ix, 
which is probably a generic character, correlated with the fact 
that seven segments are added to the head of the posterior 
animal in the budding zone. 

I believed that in one specimen (55, pi. xviii, fig. 34) I found 
the setae of the fourth segment, not the sixth, modified as genital 
set®; moreover, the modification was not that usually found in 
the set® of vi. This Piguet (56) has shown to be a mistake, the 
specimen being one of P. cequiseta. 

Distribution. Calcutta, in Spongilla crassissima , and from 
colonies of Plumatella fruticosa and P. emarginata (oral communi¬ 
cation from Dr. Annandale, emending the original statement); 
Lahore; Bheemanagar, Travancore (on or in Spongilla carteri) ; 
Bombay; Gwalior, Central India. Widely distributed in Europe; 
found also in N. America. 

2. Pristina aquiseta A. G. Bourne. 

1909. Pristina tentaculata , Michaelsen, Mem. Ind. Mus. i, p. 134. 

1909. Pi'istina cequiseta , Stephenson, Mem. Ind. Mus. i, p. 269, 
text-fig. 5, pi. xviii, fig. 34. 

1909. Pristina cequiseta , Piguet, Rev. Suisse Zool. xvii, pp. 212, 
216. 

? 1915. Pristina cequiseta , Stephenson, Tr. Roy. Soc. Edin. 1, p. 786. 

1916. Pristina cequiseta , Stephenson, Rec. Ind. Mus. xii, p. 304. 


1891. Pristina eqniseta , Bourne, Quart. J. Mic. Sci. xxxii, p. 352. 
1895. Pristina equiseta y Beddard, Monog. p. 291. 

1906. Naidium tentaculatum , Piguet, Rev. Suisse Zool. xiv, p. 219, 
pi. ix, figs. 18-20 & 26. 

1913. Pristina cequiseta , Piguet, Olig. Suisse, p. 52. 

Length of both single individuals and chains about the same, 
2-3 mm. Segments of the single individual 18-23; w=12-15. 
Colour whitish. No eyes. Ventral bundles of 2-6 crotchets, 
those of ii 4-5 in number, straighter, slenderer, and a little longer 
than the rest, with distal prong strongly curved and notably 
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longer than the proximal, nodulus slightly proximal; those of iii 
4-5 in number, stouter, more curved, and a little shorter than 
those of ii, distal prong a little lopger than the proximal, nodulus 
here and henceforward slightly distal; those of iv (text-tig. 24) or 
iv and v fewer in a bundle, much larger, longer, and thicker, 
might almost be called giant setae, with a more or less rudimentary 
proximal prong; in vi and following segments set® are similar to 
but rather slenderer than those of iii. Dorsal bundles with one 
or more rarely two fine needles, the distal end slightly curved, 
without nodulus, the tip bifid with the teeth very small and equal; 
and one or more rarely two hairs (and then one considerably 



Pig. 24 .—Pristina aquiseta A. G. Bourne ; seta from ventral 
bundle of segment iv. 

longer than the other), somewhat longer than the diameter of the 
body. Stomach in viii. Three pairs of septal glands in iii-v, 
the posterior pair sometimes wanting. Six pairs of vascular 
commissures in ii-vii, those of vi and especially those of vii larger 
than the rest. 

Remarks . The synonymy of this form has given a good deal of 
trouble. It was originally described by Bourne from n Victoria 
regia tank in London in 1891. In 1896 Beddard described from 
Valparaiso a form which he named Pristina proboscidea ; the 
account was somewhat scanty, and Michaelsen in the Tierreich 
volume considered it as possibly identical with Bourne’s worm. 
In 1905, Michaelsen examined Beddartfs originals on the occasion 
of investigating a similar worm from Paraguay and Java, and 
thus settled the characters of P. proboscidea (121). But Bourne's 
original account of P. cequiseta was by no means full, and 
Michaelsen was still in doubt as to the identity of the two forms. 
So too in 1909, on meeting P. proboscidea again, this time from 
India (54), he continued to regard P. cequiseta as a doubtful 
synonym. 

Piguet had meanwhile described in Eprope a form which he 
called Raidium tentaeulatum (133) ; this he subsequently recognized 
as identical with Bourne’s worm (56) ; but Michaelsen, meeting 
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with specimens of Piguet/s species from India (54), preferred to 
retain for them the name P. tentaculata. In his list of Indian 
worms of 1910 (58), however, he calls the two Indian species 
I\ proboscidea and P. cequiseta. 

In 1909 (55) I gave an inadequate description of certain worms 
from Lahore under the name P. cequiseta ; these Piguet (56) agrees 
(from the figure of the setae of segment iv) are rightlv named. 
Specimens which I received from Calcutta, described in 1911 (61), 
agreed with Michaelsen’s revised diagnosis of P. proboscidean and 
some which were obtained from Allahabad, which I examined in 
1916 (81), agreed with Piguet’s A. tentaculatumi , and were there¬ 
fore labelled as P. cequiseta. 

Michaelsen thinks he has seen a fine serration on the dorsal 
hair setae with the highest powers. 

Distribution. Calcutta (in Spongilla carteri ); Lahore; Alla¬ 
habad. Also found in Europe. 

3. Pristina proboscidea Bedd f. typica. 

1909. Pt'istina proboscidea f. typica, Michaelsen, Mem. Ind. Mus. 

i, p. 133. 

1911. Pristina proboscidea f. typica , Stephenson, Rec. Ind. Mus. vi, 

p. 211._ 

1896. Pristina proboscidea , Heddard, Ergeb. Magalh. p. 4, fig. 18. 

1905. Pristina proboscidea f. typica, Michaelsen, Zoologica, xliv, 

p. 359. 

Length 2-5 mm.; diameter ca. 0 25 mm. Segments 18-36; 
n= 16. Proboscis of varying length, from somewdiat longer than 
the proper prostomium to nearly three times as long. No eyes. 
Ventral bnndles with 3-5 or more, even as many as 8, bifid 
crotchets, those of ii much stouter than those of the middle and 
hinder parts of the body ; in ii 3 p thick, in iv 1*5 p thick, in iii 
intermediate; distal prong of ventral setae somewhat or much 
longer than the proximal, especiallv in ii. Dorsal bundles 
beginning in ii, with 1-3 or rarely 4 finely serrated hair setae, in 
part somewhat longer, in part shorter than the diameter of the 
body; serrations in the middle of the shaft about 6 p apart; the 
hair setae of iii not specially elongated. Also in the dorsal bundles 
about the same number of small needle setae, with simple pointed 
end. Septal glands in iii—v. First nephridium in ix. 

For discussion as to synonymy, see under preceding species. 

Distribution. Calcutta (in Spongilla crassissima and S. carteri , 
also living freely). Recorded also from Zanzibar, Chile (Val¬ 
paraiso), Paraguay, and Java. 

«. var. paraguayensis Mich. 

1909. Pristina proboscidea var. paraguayensis , Michaelsen, Mem. 

Ind. Mus. i, p. 134. 

1906. Pristina proboscidea var. paraguayensis , Michaelsen, Zoolo¬ 

gica, xliv, p. 860. 

As for the f. typica , with the following exceptions :—Hair setae 
of the dorsal bundles of very various lengths, some three times (up 
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to 0*55 mm.) as long as the diameter of the body, especially in the 
hinder segments; serrations of the hair setae coarse, visible with 
comparatively low magnifications, in the middle of the seta about 
11/4 apart. 

Bemarks. The Indian specimens are described by Michaelsen 
as possessing the characters of the variety in a marked degree, 
some of the hair set® being nearly four times the diameter of the 
body in length, and the serrations being very distinct. 

There are transitions between the ordinary degree of serration 
and that characteristic of t he variety (Michaelsen, 121, 122). 

Distribution . Calcutta (from colonies of Plumatella fruticosa 
and P . emarginata ). Also in Paraguay. 

5. Genus BRANCHIODRILUS Mich 

1890. Chatobranchus, Bourne, Quart. J. Mie. Sci. xxxi, p. 88. 

1891. Chcetobranchus, Bourne, Quart. J. Mic. Sci. xxxii, p. 355. 

1895. Chatobranchus , Beddard, Monog. p. 301. 

]909. Branchiodrilus , Michaelsen, Tier, x, p. 23. 

1910. Lahoria , Stephenson, Rec. Ind. Mus. v, p. 59. 

1912. Lahoria , Stephenson, Tr. Roy. Soc. Edin. xlviii, p. 285. 

1912. Brachiodrilus (laps.), Stephenson, Roc. Ind. Mus. vii, p. 228. 

Prostomium rounded. A pair of dorso-laterally placed branchial 
processes on many or most of the body segments, beginning im¬ 
mediately or at a short distance behind the mouth. Dorsal setae 
beginning in the same segment as the gills, of two kinds, capillary 
and needles; the former, in a number of the anterior segments, 
enclosed in the gills. Ventral setae crotchet-shaped, forked 
distally. 

The genus has so far been found only in India. It is one of 
the few genera of Oligochaetes which possess gills; the relation 
of the gills to the hair setae of the dorsal bundles is quite 
peculiar. 

The three species show stages in the origin of cephalization, 
and I have used them in a discussion of this phenomenon (08, 
pp. 229 setp). B. semperi may be considered as the primitive 
member ot the genus; there is no budding zone, and the dorsal 
setae begin in segment ii; with the production of a budding zone 
before the two animals separate there comes into existence at the 
anterior end of the second animal a region of newly-formed seg¬ 
ments in w’hieh dorsal setae do not develop, though ventral setae 
do; this region is of variable extent in B . menoni , while in 
B. hortensis its extent and characters have become fixed. It is 
evident that the condition of cephalization has been produced in 
Branchiodrilus independently of the other genera of Naidid®. 

Before B . menoni was known, the presence of cephalization in 
B . hortensis and its absence in B. semperi seemed to warrant 
generic separation ; and hence the former was given the generic 
name Lahoria . But with the discovery of B . menoni , an inter¬ 
mediate form which bridges over the gap in regard to this 
character, it became necessary to unite all three in the same 
genus. ' 
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I have recently recorded the genus from Lucknow (93), but 
have not identified the species ; and from Burhanpur in the 
Central Provinces (96), the fragment being specifically indeter¬ 
minable. 

Distribution. Madras ; Lahore ; Lucknow ; Burhanpur, C.P. 

Key to the Species of Branchiodrilus. 

1. No zone of budding; dorsal setae begin in segment ii.. B. semperi. 
Budding zone slight or absent; a varying number of 
setal bundles ventrally (up to four pairs) in front 


of the first dorsal setae . B. menoni. 

Budding zone well marked; dorsal setae begin on 
segment vi (occasionally v) . B. hortensis. 


1. Branchiodrilus semperi (A. G. Bourne). 

1890. Chcetobranchus semperi , Bourne, Quart, J. Mic. Sci. xxxi, 
p. 83, pi. xli. 

1895. Chcetobranchus semperi ’, Beddard, Monog. p. 302. 

1900. Branchiodrilus semperi, Michaelsen, Tier, x, p. 24. 

1912. Branchiodrilus semperi , Stephenson, Rec. Ind. Mus. vii, 

p. 228. 

Length ca. 37-50 mm., diameter 05 mm. Segments ca. 130. 
Anterior end a little thinner, slightly pigmented in transverse 
bands segmentally arranged. No eyes. Branchial processes 
dorso-lateral, one pair on each of the anterior segments, com¬ 
mencing with the second; 60-70 pairs, the first five or six a little 
shorter than the next, diminishing in size after the first ten or 
twelve until they become mere w arts ; the longest several times as 
long as the diameter of the body. The processes are hollow projec¬ 
tions of the body-wall, ciliated, with a loop of the lateral vessel 
of the segment in each of the first 50 or so. Dorsal setae within 
the branchial processes, all in the more anterior, some only in the 
hinder segments; begin in ii; of two kinds, hair and needle 
setae; two or three of each kind in each bundle as a rule, but the 
sickle-shaped needles absent from the more anterior dorsal 
bundles; hairs very long in the anterior segments. Ventral sette 
crotchet-shaped, nodulus rather distal; 4-6 per bundle; in 
anterior segments outer prong twice as long as inner, behind this 
the inner twice as long as outer, and the angle between the two 
wider. Ccelomic corpuscles rounded, with olive-green granules. 
Lateral commissures a pair to each segment. No stomachal 
dilatation. Asexual division without the production of a budding 
zone. 

Remarks. The worm does not secrete any glutinous material 
in the form of a tube, but it makes for itself long tracks 
in the mud, and each appears to reside in its own burrow, 
which, unless disturbed in some way, remains as a permanent 
structure. 

Distribution. Madras, in mud from a tank. 
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2. Branchiodrilus menoni Steph. 

1912. Branchiodrilus menoni, Stephenson, Rec. Ind. Mus. vii, 
pp. 219, 229, text-figs. 1-3, pi. xi, tigs. 1-6. 

1921. Branchiodrilus menoni, Stephenson, liec. Ind. Mus . xxii, 
p. 762. 

Length (preserved) 8-15 mm.; segments up to 130. Prosto- 
miuin short, rounded; no eves. Anterior part of body pigmented 
dorsallv and laterally, irregularly in front of gills, then in segmental 
bands for a few segments, soon disappearing. A short pre- 
branchial region between first gills and mouth, which may or 
may not present a series of ventral seta! bundles (up to four pairs). 
Gills diminishing in size behind, and ending some distance in 
front of posterior end ; longest gills two and a half times the 
length of the diameter of the body. Dorsal set® of two kinds, 
capillary and needles; capillary alone in the most anterior seg¬ 
ments, one or two per bundle, beginning with and enclosed in 
the gills, slenderer than those behind ; capillary set® cease to be 
enclosed in gills at some point in front of segment xxx, thence 
projecting freely, stouter, from this point usually one per bundle. 
Needles (text-fig. 25) begin from the point where hair setae cease 




u 

Fig. 25.- Branchiodrilus menoni Steph.; dorsal needle seta, 

X ca. 375. 

to be enclosed in the gills ; one per bundle, length 0*1 mm., usually 
bayonet-shaped, finely pointed, supporting the base of the hair 
seta, projecting from the surface only slightly. Ventral set® 
usually three per bundle, of three types; in prebranchial region 
77-87ft long, remarkably slender, with delicate prongs, nodulus 
proximal to middle of shaft; in anterior branchial region 
100-116^ long, slender, distal prong one and a half times as long 
as proximal, nodulus at middle or somewhat proximal; behind 
this the shaft relatively stout, 110-140ft long, prongs equal or 
distal slightly longer, nodulus distal ; in all set® the distal prong 
is only about half as thick as the proximal. No stomach. Dorsal 
vessel on left side of gut. Asexual reproduction without or 
almost without previous formation of a budding zone. 

Distribution* Madras. 
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8. Branchiodrilus hortensis ( Steph .). (Text-fig. 26.) 

1910. Lahoria hortensis, Stephenson, Rec. Ind. Mas. v, p. 59, text- 
figs. 1-3, pi. vii, figs. 1-3. 

1912. Branchiodrilus hortensis , Stephenson, Rec. Ind. Mus. vii, 

p. 229. 

1913. Branchiodrilus hortensis , Stephenson, Tr. Roy. Soc. Edin. 

xlix, pp. 738, 744, 760. 

1920. Branchiodrilus hortensis , Mehra, P. Z. S. pp. 457, 458, 463, 
text-figs. 1 B, 3. 

Length 16-25 mm.; diameter 0*5-0*75 mm. Segments of a 
single animal 90-120 ; of a chain of two may be 170. Prostomium 



Fig. 26 .—Branchiodrilus hortensis (Steph.); 
whole animal, x 10. 

bluntly conical, well marked. No eyes. Anterior part of body 
pigmented, irregularly on dorsal surface of first few segments, 
then in transverse bands as far as about segment xx, where it 
dies away; pigmentation less marked and less regular ventrally. 
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Surface of body as well as of gills ciliated. Gills and dorsal setae 
begin on vi (occasionally on v); longest gills equal to three times 
the diameter of the body (1*6 mm.); gills diminish in length pos¬ 
teriorly, and end just in front of hinder end of body. Dorsal setal 
bundles of capillary and needle setae, not more than two of each 
per bundle; capillary setae contained within the gills for first 40- 
50 segments, some being almost as long as the gills within which 
they are contained ; behind this one capillary seta free from the gill, 
one, shorter than the free seta, still contained within it. Needle 
setae short pointed rods, scarcely projecting on the surface of the 
body. Ventral bundles of 4-5 setae, distal prong slightly longer 
than proximal and thinner at the base; nodulus slightly distal; 
length 0*15 mm. in front, 0*13 mm. behind; no difference of type 
between those of the first few and the remaining segments. No 
stomach. Dorsal vessel on left side of gut. A budding zone formed 
during asexual division. Clitellum comprising v-viii. Sperm- 
sac may reach back to xxvi, usually to xviii; male funnels within 
sperm-sac at some distance behind its mouth, outer margin of funnel 
attached to wall of sac ; vas deferens first passes forwards in neck 
of sperm-sac, then upwards to enter atrium on its anterior face 
much above its middle. A large mass of “ prostatic ” cells 
covering ejaculatory duct. Spermatheeal ampulla heart-shaped, 
notched below where duct originates; aperture some distance 
behind groove 4/5. Penial setae 2-3 in a bundle, somewhat 
hooked distally, not bifid, 132 jx long, distal portion narrow, 
36/x long; proximal portion stouter, 96/x long, no distinct nodulus, 
distal portion bent backwards. 

Distribution. Lahore; Agra. 

6. Genus HJEM0NA1S Bretscher . 

1900. Htemonais, Bretscher, Rev. Suisse Zool. viii, p. 16. 

Ventral bundles composed of double-pronged crotchets. Dorsal 
bundles commencing between xii and xx, or sometimes still further 
back, of hairs and double-pointed needles. Vascular system com¬ 
plicated, the dorsal vessel giving origin in the anterior segments 
to a system of commissures which are connected among themselves 
by longitudinal vessels, and may also communicate with the ventral 
vessel. Vascular loops of the posterior segments form a capillary 
cutaneous network. Five segments intercalated in the budding 
zone to form the anterior end of the second animal of a chain. 
Testes in v, ovaries in vi; sperm-sac single, its posterior part 
contained within the ovisac; vas deferens, atrium, and male pore 
in vi; spermathecae in v, consisting of ampulla and duct. Penial 
setae at male pore. Alimentary canal degenerates in the fully 
sexual animal. 

The genus is at present known only from one locality in 
Switzerland and from Lahore and Agra. 

The genital system is similar to that of Nais, and it is probable 
that this is the nearest relative of Hcemonctis ; Nais pectinata var. 
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incequalis has some characters of an intermediary—commencing 
loss of dorsal set© and degeneration of the alimentary canal in 
the sexual animal. 

Distribution . Lahore ; Agra. Outside India only known from 
Switzerland. 

1. Haemonais laurentii Steph. 

1915. Hcemonais laurentii , Stephenson, Tr. Koy. Soc. Edin. 1, 
p. 769, text-figs. 1-5, pi. lxxix, tigs. 1-6; pp. 785, 793. 
1920. Hcemonais laurentii, JMehra, P. Z. S. pp. 457, 458. 

Length, maximum extended, 20 mm. Afe31-36. Prostomium 
triangular with rounded tip. No eyes. Ventral setae 2-4 in bundle; 
in anterior part of body (text-fig. 27, a) 80-104 /a long, compara¬ 
tively slender (3/a), distal prong slightly longer than proximal and 



Fig. 27 .—Hcemonais laurentii Steph.; various setas, X 540. a. anterior ventral; 

b ,^posterior ventral; c, single-pointed ventr.il; d , dorsal needle ; 
e, 'single-pointed dorsal needle ; /, penial seta. 


half as thick at base, nodulus usually proximal but variable in 
position; no sudden change in characters of setae on passing 
backwards, but behind xv the type has changed (text-fig. 27, 5), 
length 80-96/a, thickness 4-4*5/a, prongs equal in length or 
proximal slightly longer, proximal more than twice as thick at base 
as distal, nodulus distal. Dorsal bundles of one hair and one needle 
seta, beginning in xviii-xx; hair setae about 150 /a long; needles 
(text-fig. 27, d) of double-curved and double-pronged type, about 
105/a in length and 4*5/a in thickness, prongs longer than those of 
ventral setae, angle between prongs narrower, distal prong longer 
and sometimes thinner than proximal, nodulus distal, whole seta 
largest in posterior part of body, where length may reach 115/a. 
In both dorsal and ventral bundles single-pointed needles may 
occur (text-fig. 27, c, e ). Dorsal setae in anterior segments are shed 
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at an early period; traces of their Occurrence are found as far 
forwards as segment vi. Coelomic corpuscles present. Chlora- 
gogen pigment extends to anterior end of animal (into prostomium). 
No stomach. Dorsal vessel on left side of intestine as far forwards 
as vi. Cerebral ganglion bifid in front and behind. Clitellum 
includes half segmeut v and anterior part of viii (= almost 3). 
Male funnels in anterior part of sperm-sac; vas deferens short 
and stout, entering atrium on upper surface of latter; atrium 
small, ovoid; spermathecal duct narrow and short, opening at 
middle of segment v, ampulla ovoid with long diameter vertical 
(only seen in empty state). Penial set® (text-fig. 27, /) in vi, 
1-3 in bundle, 110/* long, stout (4 /i\ distal end strongly 
hooked and bifid, nodulus very markedly distal to middle of shaft. 

Remarks . I have investigated in this species the position of the 
nodulus in the several setae of the same bundle (77). The degene¬ 
ration of the alimentary tract at sexual matuntv is noteworthy 

(76, 78). 

Distribution . Lahore ; Agra. 

7. Genus SLAVINA Vejd ., emend. 

1883. Slavina (part), Vejdovsky, Sb. Bohm. Ges. Prag, Math.- 

Nat. Classe, 1883, p. 219. 

1884. Slavina (part.), Vejdovsky, Monog. pp. 25, 30. 

1895. Nais (part.), Beddard, Monog. p. 281. 

1900. Slavina (part.), MichaeKen, Tier., x, p. 32. 

1909. Slavina (part.), Michaelsen, Susswasserf. Deutsch. p. 13. 

1913. Slavina (part.), Piguet, Olig. Suisse, p. 47. 

Prostomium rounded. Body covered with an investment of 
foreign particles. Tactile papillae present, segmentally arranged 
in zones. Ventral setae double-pronged crotchets. Dorsal setae 
beginning in vi, with hair setae and single-pointed needles. 
Clitellum embracing v-vii. Male funnels facing backwards into 
the mouth of the sperm-sac; atrium in vi; sperin-sac single, its 
hinder part included within the ovisac ; spermatlieca with duct 
and ampulla distinct. Penial setaB present. 

The genus Slavina was established for the Nais appendiculata 
of d'Udekera by Vejdovsky in 1883; the diagnosis is in 
Czech. In the same author's monograph of the following year 
the characters are:—Presence of capillary setae, which begin on 
segment vi, absence of gills and proboscis, the capillary setae of 
the first pair of bundles being much longer than those of sub¬ 
sequent segments. 

Beddard in 1895 does not recognize the genus, and places the 
only species under Nais . Michaelsen in 1900 defines the genus 
thus :—“ Prostomium rounded. Integument often furnished with 
small non-retractile papillae. Ventral bundles with forked crot¬ 
chets ; dorsal bundles beginning in vi, with capillary setae only, 
those of vi with one or several elongated hair setae.” Two species 
are included, S, appendiculata , with foreign matter on the integu¬ 
ment and integumental papillae, and $. gracilis , without either 
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(S, gracilis is the Nais gracilis of Leidy ; the absence of foreign 
matter is implied by its not being mentioned, as in the case of 
S' appendiculata). 

In Miekaelsen’s volume on the Oligochseta in the ‘ Susswasser- 
fauna Deutschlands ’ the elongated hair setae of segment vi are 
the diagnostic mark of the genus in the key; the full diagnosis 
runs :—“ Prostomium well developed, simple, rounded. Dorsal 
bundles of setae begin on vi, with capillary setae, those of vi with 
enormously elongated hair setae, several times as long as the 
diameter of the body.” 

Finally Piguet in 1913 diagnoses Slavina as follows:—“ Pro- 
stornium rounded. Ventral bundles of double-pronged crotchets. 
Dorsal bundles commencing in vi, and, at least in the European 
species, accompanied by needles with simple point. Reproductive 
apparatus not known.”—Though thus neither the sheath of 
extraneous particles nor the elongated hair setae of segment vi 
are found in the formal diagnosis of the genus, both features, as 
well as the circles of integumental papillae, come into the key 
(the work, however, deals only with Swiss forms). The diagnosis 
in the body of the work would not, however, distinguish the 
genus from Nais, of which certain species have single-pointed 
needles along with hair setae in the dorsal bundles. 

Four species altogether have been referred to this genus,—one 
American, one European, and two Indian ; but I now recognize 
my S. punjabensis as identical with S. appendiculata (as suspected 
by Michaelsen in 1913). Of the three species which seem valid, 
two (appendiculata and gracilis ) agree in possessing the elongated 
setae, and two (appendiculata and montana) in having the sheath 
of foreign particles and circles of tactile papillae. 

Now specially elongated hair setae are not necessarily—perhaps 
not at any time—of generic importance ; compare the genus 
Pristina , where one species has such setae and the others have not. 
The second group of characters, papillaB and extraneous covering, 
are of at least equal value, and immediately give a distinct 
physiognomy to the animals possessing them. I propose, there¬ 
fore, to group together the two species with these features, 
appendiculata and montana , and to reserve the name Slavina for 
these; S. gracilis will then go where it was placed by its discoverer 
Leidy, in the genus Nais, where its relation to the other species of 
the genus will be the same as that of Pristina longiseta to the other 
species of Pristina (I do not forget that Ophidonais serpentina has, 
according to Piguet, a sheath of fine foreign particles, and also 
circles of sensory papillaB ; but that genus is characterized by the 
entire absence of hair setae from the dorsal bundles, a good generic 
character). 

Key to the Indian species of Slavina. 

1. Eyes present; dorsal hair setae of vi much 

elongated . S. appendiculata . 

No eyes; dorsal hair setae of vi not specially 
elongated . S. montana . 

G 
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1. Slavina appendiculata ( Udek .). 

1909. Slavina appendiculata , Michaelsen, Mem. Ind. Mus. i, p. 182. 
1909. Slavina gunjabensis, Stephenson, Mem. Ind. Mus. i, p. 272, 
pi. xviii, figs. 35-37, pi. xix, figs. 41-45, pi. xx, figs. 50-52. 
1913. Slavina punjabensis , Stephenson, Tr. Roy. Soc. Edin. xlix, 
pp. 737, 744,757. 

1913. Slavina appendiculata , Michaelsen, Mem. Soc. Neuchatel, v, 
p. 207. 

1915. Slavina punjabensis , Stephenson, Tr. Roy. Soc. Edin. 1, 

p. 793, pi. lxxx, figs. 4, 5. 

1916. Slavina punjabensis , Stephenson, Rec. Ind. Mus. xii, p. 302. 


1856. Nais appendiculata , d’Udekem, Bull. Ac. Belgique, xxii, 
p. 552, fig. 3. 

1884. Slavina appendiculata , Vejdovsky, Monog. p. 30, pi. iii, 
figs. 17-26. 

1895. Nais appendiculata , Beddard, Monog. p. 287. 

1903. Slavina ajypendiculata, Michaelsen, Jahrb. Hamb. wiss. Anst. 
xix, p. 185. 

1906. Slavina appendiculata , Piguet, Rev. Suisse Zool. xiv, p. 282, 
pi. xii, fig. 20. 


* 



Pig. 28. —Slavina appendiculata (Udek.); 

ventral seta (the proximal 
prong of the fork shown 
slightly too short). 



Fig. 29. -- Slavina appendiculata 
(Udek.); penial seta. 
X 550. 


Length of single individual 2-8 mm., of chains 4-20 min. 
Segments of single animal 20-46; n=19-25. Colour light 
brown; body opaque, due to an investment of extraneous particles. 
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Prostomium rounded, short. Eyes present. Integument with 
zones of non-retractile tactile papillae, bearing a few sensory 
bristles; one such principal zone at the level of the setae; and 
from vi onwards a second, less important, often absent, more 
posteriorly in the segment. Ventral bundles with 2-5 crotchets 
(text-fig. 28), the distal tooth a little longer and considerably 
thinner than the proximal, nodulus proximal to middle of shaft; 
set-aB of ii-v slenderer and longer than the rest. Dorsal bundles 
with one or sometimes two hair setae, equal to or sensibly longer 
than diameter of body, those of vi much longer than the others, 
sometimes reaching four times the diameter of the body; and 
one or two needles, single-pointed, suddenly tapering towards 
the distal end. Alimentary canal dilates in viii. Ccelomic corpus¬ 
cles present. Vas deferens forming a loop with its convexity 
downwards, ascending limb short, entering atrium below middle 
point of its height; atrium large, subspherical, taking up whole 
length of vi; “prostate” represented only by peritoneal cells in 
small clusters over the atrium. Spermathecal ampulla of two 
portions, an ental, thin-walled, variable in size and shape, and 
an octal, a small rounded chamber fairly constant in size; duct 
vertical, invaginated upwards into cavity of ampulla. Penial 
setm (text-fig. 29) 1-3 m number, ending in a single well-marked 
hook ; no distinct nodulus. 

Remarks. I now accept Michaelsen's identification of my 
IS. punjabensis with the common form. My separation of the 
Lahore specimens was based on the diagnosis in the Tierreich 
volume—partly on the statement there made that there are two 
kinds of papillae in S. ajypendiculata, one kind numerous, scattered* 
and minute, the other comparatively large sensory projections. 
Of these 1 only found the latter; and indeed, as I have since 
discovered, the former are not mentioned or figured by d’Udekem 
in the original description, nor by Vejdovsky (138), Beddard (31), 
Bousfield (116), Piguet (133), nor by Michaelsen himself in a recent 
diagnosis (124). I found the vascular commissures to be plexiform; 
Michaelsen has explained that the contrary statement in the 
Tierreich volume rests on inference only. 

The second row of papillae was absent in the Lahore specimens, 
and the one which was present appeared to be less regular than 
m the European worms. But the second row is variable at best— 
indeed, Vejdovsky figures only one row. The papillae were absent 
over the ventral surface; this had been previously noticed by 
Bousfield in JS f ais lurida (a synonym of S. appendiculata). 

I was able to study the sexual organs of this species, which had 
not before been seen, in mature specimens obtained in March at 
Lahore. I have also investigated the phenomena of autiperi- 
stalsis and reversed ciliary action in this species. 

Distribution. Alipur, near Calcutta, from colonies of Plumatella 
emarginata ; Lahore, free-living. A common European species. 

G 2 
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2. Sl&vina montana, nom. nov. 

1916. Slavina sp., Stephenson, Rec. Ind. Mus. xii, p. 301, pi. xxx, 
fig- 1. 

Length ca. 6 min.; diameter 0*25 mm.; segments 47 or 48. 
Prostomium blunt. No eyes. Foreign particles adhering to 
surface. Body-wall contains pigment grains. Sensory papillae 
apparently in a single zone rather behind middle of segment, 
often at the level of the setae. Ventral setae (text-fig. 30) up to 
4 in bundle in most anterior segments, 3 in the rest; in segments 
ii-v length 135 /*,, thickness 3 /a, proximal prong almost equal in 



Fig. 30 .—Slavina montana Steph.; ventral seta. X £00. 

length to the distal and twice as thick, on the whole much the 
more massive ot the two, distal prong slightly claw-like, nodulus 
proximal; in other segments length rather less, 125 but no 
other constant distinction. Dorsal bundles of one hair and one 
needle; the hairs equal to the diameter of the body in length, 
none specially lengthened; the needles straight, tapering to a 
single point, 50-60 p long. Stomach in viii (not always). 

Remarks. I at first refused to name this species, since I thought 
it possible that the specially elongated setae which characterized 
the then known species of Slavina might have dropped out. As 
however there were two undamaged specimens available for 
examination, the chances of this having happened on both sides of 
both specimens seem to me to be slight, and I have therefore 
decided to distinguish it as S. montana . There is really no reason 
why a Slavina should have specially elongated setae—one species 
of Pristina has and others have not; and I think now that the 
description is probably trustworthy on this point. The absence of 
eyes in the present species is also a distinction. 

Distribution. Bhim Tal, Kumaon Dist., W. Himalayas. 
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8. Genus STYLARIA, Lmh. 

Prostomium prolonged into a long filiform proboscis. Ventral 
bundles of double-pointed crotchets. Dorsal bundles beginning 
in vi, with hair setie not specially elongated in any particular 
segment, and single-pointed needle setae. 

The genus is best known by the species S. lacustris, which has a 
wide distribution in Europe, and is also recorded from N. America 
and Siberia. 

Distribution. In India recorded from Calcutta ; Lahore; and 
Bhim Tal, in the W. Himalayas. 

Key to the Indian sjpecies of Stylaria. 

1. Eyes present . S. lacustris. 

Eyes absent. S. kempi. 

1. Stylaria lacustris (L.). 

1909. Stylaria lacustris , Stephenson, Mem. Ind. Mus. i, p. 276, 
pi. xix, figs. 46-48. 

1911. Stylaria lacustris , Stephenson, Iiec. Ind. Mus. vi, p. 209, 
text-fig. 3. 

1913. Stylaria lacustris , Stephenson, Tr. Itoy. Soc. Edin. xlix 
p. 739, 744. 



Fig. 31 .—Stylaria lacustris (L.); ventral seta. 

Length of single individuals 3-10 mm.; segments 23-60 t ; chains 
5*5-18 mm. long; n=15-35. Colour to the naked eye* a clear 
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reddish brown. Proboscis of variable length. Eyes present. 
"Ventral bundles of slender crotchets (text-fig. 31), nodulus 
proximal, distal prong very large and much curved, proximal very 
small, almost rudimentary. Dorsal bundles commencing in vi, of 
long hair setae alternating with very short straight needles, single- 
pointed, without nodulus. Stomach in viii or vii and viii. 
Behind vi the gut is surrounded in each segment immediately 
behind the septum by a ring of blackish pigment, sometimes well 
marked and visible to the naked eye, at others hardly present. 
First nephridium in vii, viii, or ix. Vas deferens without 
“ prostatic ” investment, opening into the upper part of a pear- 
shaped atrium ; penial set® present. 

Remarks. The length of the hair set® is variable; in my 
Calcutta specimens it was double the diameter of the body, in 
the Lahore specimens equal to the diameter only. The ventral 
set® in the Calcutta specimens were 6-9 per bundle, in those 
from Lahore 5-6. 

The peculiarity of the process of asexual division consists in the 
fact that the second zone of budding is established one segment in 
front of the first, so that the animal of which this segment forms 
the middle part has only one segment of the parent, the rest 
having been produced by the budding zones ; similarly the third 
such zone is produced one segment in front of the second. 

Some individuals become sexual in Calcutta in January. 

Distribution . Lahore : Calcutta. It has also been found in 
Seistan, E. Peisia, and is a common European species. 

2. Stylaria kempi Steph. 

1916. Stylaria kempi , Stephenson, Reo. Tnd. Mus. xii, p. 303, 
pi. xxx, fig. 2. 

Length 2|-4 mm. Prostomium a long narrow' proboscis, in 
length equal to three times the diameter of the body. No eyes. 
iV T =25. Ventral set® all with slight kinking forwards of the 
shaft at the nodulus; those of segments ii-iv (text-fig. 32) six or 
fewer in bundle, 120 p long, terminal prongs very unequal, the 
distal large, the proximal small, nodulus markedly proximal, distal 
curve of shaft slight; those of more posterior segments 6-7 in 
bundle, 96-100 p long, proximal prong remarkably small, 
nodulus proximal, but not so markedly so as in the more anterior 
segments. Dorsal bundles with one long hair seta, 0*46-0*6 mm. 
long, twice or three times as long as the diameter of the body ; 
and shorter hairs, equal to diameter of body or less, 200 p down 
to SO p ; also two or three single-pointed needles, 10 p in length. 
No septal glands. Stomach slightly or well marked, in viii and ix. 

Remarks. The chief difference between this and the widely- 
distributed S . lacmtris is the absence of eyes in the present form ; 
perhaps also the greater length of the single long hair seta of the 
dorsal bundles. Michaelsen (120) refuses to consider certain eye¬ 
less worms described by Floericke, as distinct from the common 
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8. lacustris. These worms, which Floericke (118) put in a separate 
genus Ccecaria, and divided among three species, are stated to be 
characterized by (besides the absence of eyes) the shortness of the 
proboscis, and the shortness of the hair setas of the anterior 
segments. Michaelsen points out quite rightly that these are all 
signs of an incompletely developed anterior end, and that the 


Fig. 32. —Stylaria kempi Steph.; ventral seta of segment ii. X 550. 

animals are therefore probably ordinary Stylarias which have 
become detached abnormally early. Jt does not appear that there 
are any such marks in the two specimens on which the present 
species is founded. 

Distribution . Bhim Tal, Kumaon Dist., W. Himalayas. 

9. Genus DERO, OJcen. 

1887. Dero (part.), Bousfield, J. Linn. Soc., xx, p. 91. 

1895. Dero (part.), Beddard, Monog. p. 297. 

1900. Dero (part.), Michaelsen, Tier, x, p. 20. 

Prostomium well marked, rounded. No eves. Ventral bundles 
of segments ii-iv or ii-v longer than the others. Dorsal bundles 
beginning in v or vi, with hair setae and bifid needles. Hinder end 
with branchial fossa, with gills but no palps. Genital orgaus in 
general resemble those of Nais ; sperm-sac single, its hinder part 
contained within the ovisac; spermathecae in v, do not enter 
sperm-sac, but (in D, iimosa) rather bulge forwards. Alimentary 
canal degenerates in some species in the fully mature (sexual) 
animal. 

For an account of the curious degeneration of the alimentary 
canal in this genus (in D . Iimosa and another unnamed species), 
v. Stephenson (78). The same phenomenon occurs in JETcemonai * ; 
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it occurs in Polychjetes also, but not, so far as is yet known, 
in Oligoch&tes beyond those just mentioned. 

The dorsal vessel is ventral in position and on the right side of 
the ventral vessel in D. zeylanica ; its position has not been stated 
for D. limosa . In Hcemonais the dorsal vessel is on the left side 
of the gut; in some Tubificids (Branchiura and Limnodrilus sod - 
alis), the dorsal vessel is ventral and on the left side of the 
ventral vessel; in Aulophorus, closely related to Dero , it has the 
normal position in some species and the abnormal (ventral or 
ventro-lateral, side apparently not stated) in others. If the 
statement that the dorsal vessel in D . zeylanica is on the right 
side of the ventral is correct, it would seem to be an exception to 
the usual run of these cases, so far as known. 

True gills, in this genus, are projections, usually longer than 
broad, from the floor of the branchial fossa; secondary gills are 
projections from the margin of the fossa. 

Distribution . Lahore ; Kandy, Ceylon ; Agra. The genus has a 
world-wide distribution outside India. 

Key to the Indian species of Dero. 

1. Gills of the usual type, oue pair of secondary and 


two pairs of true gills. D. Ihnosa. 

Gills as ridges of wall of branchial fossa, free in only 
part of their extent... D. zeylanica. 


1. Dero limosa Leidy . 

1914. Dero limosa , Stephenson, Rec. Ind. Mus. x, p. 330, text- 
fig. 6. 

1914. Dero limosa , Stephenson, Tr. Roy. Soc. Edin. 1, pp. 786, 789, 
pi. lxxx, figs 1,3. 

1920. Dero limosa , Mehra, P. Z. S. pp. 457, 468. 

1887. Dero limosa , Bousfield, J. Linn. Soc. xx, p. 105, pi. v, 
figs. 11-16. 

1895. Dero limosa , Beddard, Monog. p. 298. 

1900. Dero limosa , Michaelsen, Tier, x, p. 28. 

Length of single animal about 6 mm., of chains about 12 mm. 
Segments of single animal about 48, of chains about the same. 
Transparent. Ventral bundles of segments ii-v with 4 or 5 
forked crotchets, longer than those of other segments, nodulus 
proximal, curve of shaft slight, shaft thinner than in those behind, 
prongs with a very narrow angle between them, distal one and 
a half times as long as proximal; in middle of body bundles have 
3 or 4 crotchets, shorter than those in front, more curved, nodulus 
distal, distal prong very slightly longer and half as thick as 
proximal, included angle moderately wide. Dorsal bundles begin¬ 
ning in vi, with one hair seta and one needle seta, the latter bifid, 
with a slight sickle-shaped curve. Branchial fossa with rounded 
ventro-posterior border, the dorsal (anterior) border bearing a 
pair of secondary gills; true gills two pairs, leaf-shaped, some¬ 
what longer than broad. No codqmic corpuscles. Stomach in ix 
and x, or x. Four vascular loops in vii-x. Clitellum includes nearly 
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the whole of v, with vi and vii. Male funnels face forwards in 
v, are cup-shaped; vas deferens forms a downward loop and 
enters atrium on its dorsal aspect; atrium large, globular; no 
“prostatic” cells on vas or atrium; ejaculatory duct slightly 
invaginated upwards into atrial chamber. Sperraathec® large 
ovoid thin-walled sacs, duct narrows downwards. No genital 
setae; setae of vi disappear in the sexual animal. Alimentary 
canal degenerates at sexual maturity. 

Remarks. The Lahore specimens showed a number of segment- 
ally arranged bright orange-coloured spots, at the level of the 
setae below the insertion of the dorsal setal bundles; the dorsal 
margin of the branchial fossa was more cut up than usual, appar¬ 
ently, and gave the appearance of two pairs of secondary gills. 

The setae of the ventral bundles vary, I find (77), in the position 
of the nodulus ; as in some other species, there is a regular change 
in its position on the shaft from the outer to the inner seta of a 
bundle. 

Distribution . Lahore; Agra. Widely distributed, e. g. in 
England, N. America, Philippines. 

2. Dero zeylanica Steph. 

1913. Dero zeylanica , Stephenson, Spol. Zeyl. viii, p. 252, pi. i, 
tigs. 1-4. 


n 



Fig. 33 .—Dero zeylanica Steph.; dorsal needle. 

Length of single animal 7*5 mm.; chains not observed; 
maximum diameter 0*35 mm. Segments 43-60. Prostoraium 
short, rounded. No eyes. Ventral set® of ii-v with only a 
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slight curve, longer than those of other segments, ca. 125 ft, 
prongs with narrow included angle, distal nearly twice as long as 
proximal and of same thickness, nodulus at or near middle, 
number in bundle 4 or 5; in other segments length 87-98 /a, 
distal prong only slightly longer than proximal and half or two- 
thirds as thick at base, nodulus distal, number in bundle 2- 5, the 
larger numbers in the more anterior segments, the smaller near 
the hinder end. Dorsal set® begin in vi, the anterior segments 
having 3 hair and 3 needle set®, turther back two of each kind 
per bundle, and further back still one only; the hairs do not 
exceed the diameter of the body; the needles (text-fig. 33) are 
nearly straight, with a slight sickleshaped curve and finely bifid 
poiut, and a slight nodulus distal to middle. Intestine opens into 
floor of branchial fossa, which extends forwards dorsal to hinder 
end of the gut as a pocket; four pairs of gills as ridges of the 
wall of the branchial fossa and forwardly-directed pocket, the 
ridges being free in part of their extent, either in their middle or 
at their hinder ends (in the latter case they point forwards, not 
backwards as in most species of the genus). 

Remarks, The curious arrangement and form of the gills is 
distinctive. 

Distribution . Kandy, Ceylon. 

10. Genus AUL0PH0RUS Schmarda . 

1861. Aulophorus, Schmarda, Neue wirbell. Thiere, i, 2, p. 9. 

1887. Dero (part.), Bousfield, J. Linn. Soc. xx, p. 103. 

1895. Dero (part.), Beddard, Monog. p. 297. 

1900. Dero (part.), Michaelsen, Tier, x, p. 26. 

1905. AulophoruSf Michaelsen, Z. wiss. Zool. lxxxii, p. 307. 

Prostomium well developed, rounded. Ventral set® beginning in 
ii, composed of double-pronged crotchets. Dorsal set® beginning 
in v or vi, bundles composed of hair set® and forked or palmate 
needles. Hinder end forms a branchial fossa with paired gills, the 
border of the fossa prolonged behind into a pair of long filiform 
appendages (palps) diverging in the form of a swallow’s tail. 

The distinction from the genus Dero consists in the possession, 
in addition to the gills, of a pair of long non-retractile and non- 
vascular palps at the hinder end. Schmarda in defining Aulophorus 
took the presence of palps, the absence of gills (which apparently 
he failed to observe in his two species), and the manufacture of a 
tube as the distinguishing characters. Most writers for some 
time afterwards, however, merged the genus in Dero ; but 
Michaelsen in 1905 le-defined it and separated it again, and he has 
been followed by later authors. 

The dorsal vessel is ventral in position for the greater part of 
its extent in A. tonkinensis , and ventro-lateral in A. michaelseni ; 
it has the normal position in A, furcatus. 

Distribution . Calcutta; Lucknow ; Bhim Tal, W. Himalayas; 
Lahore; Bombay; Khecl, Poona Dist.; Kandy, Galle, and else¬ 
where in Ceylon. It has a world-wide distribution outside India. 
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Key to the Indian species of Aulophorus. 


1. Dorsal needles palmate . A. tonkinensis. 

Dorsal needles double-pointed . 2. 

2. Gills two or three pairs of true and one of accessory, 

or three pairs of true gills only . A. furcatus. 

Four pairs of true gills . A. michaelseni . 


A. oocycephalus Schmarda, (3), from Galle and also from the 
interior of Ceylon, is placed by Michaelsen in the Tierreieh as a 
doubtful species; he has since suggested (54) that if may be 
identical with A. tonlcinensis ; it is not A. michaelseni, since found 
at Kandy. 


1. Aulophorus tonkinensis ( Vejd.). 

1909. Aulophorus tonkinensis , Michaelsen, Mem. Ind. Mus. i, p. 132. 
1911. Aulophorus tonkinensis, Stephenson, Rec. Ind. Mus. vi, 
p. 2i2. 

1913. Aulophorus tonkinensis , Stephenson, Tr. Roy. Soc. Edin. xlix, 
pp. 738, 744, 757. 


1894. Dero tonkinensis , Yejdovskv, Mem. Soc. Zool. Fr. vii, 
p. 244, text-tig. 

1900. Dero tonkinensis , Michaelsen, Tier, x, p. 30. 

1905. Dero tonkinensis, Michaelsen, Zoologies, xliv, p. 353. 

Length of chain of two animals 3’5 mm.; maximum thickness 
0-2S mm.; segments 26-29; n = 17 or 18; 5 segments added in 
budding zone to form head of second animal. Prostomium small, 
short, rounded; pharyngeal region swollen, the prostomium 
appearing like a nose on its end. Ventral bundles with 4-7 
crotchets, the prongs short, setae of ii-v the same thickness (3/i), 
but longer (90 p) than tho«e of other segments (TO/*). Dorsal 
bundles beginning in vi, with one hair seta 0T6 mm. long and3//, 
thick, the prongs di\erging to a width of 7 p, and connected by a 
web which may appear ribbed. Hinder end cylindrical, not 
expanded, with an oblique funnel-shaped depression, from which 
two pairs of long cylindrical gills with conical extremities (the 
shape of a lead-pencil) project, the doisal pair longer ai.d thicker 
than the ventral; ventral border prolonged into a pair of palps, 
cylindrical, with distal end slightly'swollen and rounded,somewhat 
longer and thicker than the dorsal gills. Ccelomic corpuscles 
present. Stomach in ix. Dorsal vessel has a lentral position 
throughout the greater part of its extent; contractile commissures 
in vii and viii. 

Remarks . Michaelsen considers this species as possibly iden¬ 
tical with Schmarda’s A. oxyceplialus from Galle, Ceylon (3). 

Annandale apud Michaelsen, (54), gives an account of the 
behaviour of the worm; it moves about in a case of foreign 
particles; extending the anterior part of its body, it uses its 
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protrusible pharynx as a sucker by which to pull itself along; the 
palps protrude from the hinder end of the case as it moves; cf. 
also Stephenson (61, p. 21S). 

Distribution . Calcutta; Lucknow; Bhim Tal, Kumaon Dist., 
W. Himalayas. Also from Tonkin, China. 


2. Aulophorus furcatus (Oken). 

1910. Dero sp., Stephenson, Rec. Ind. Mus. v, p. 71, text-figs. 6-8, 
pi. vii, figs. 4-6, pi. viii, figs. 5-7. 

1912. Aulophorus stephensoni , Michaelsen, Arch. f. Naturgesch. 
lxxviii, Abt. A, Heft 9, p. 116. 

1914. Aulophwus furcatus, Stephenson, Rec. Ind. Mus. x, p. 332. 

1915. Aulophorus furcatus y Stephenson, Tr. Rov. Soc. Edin. 1, 

p. 784. 

1916. Aulophoi'us furcatusy Stephenson, Rec. Ind. Mus. xii, p. 306, 

pi. xxx, fig. 3. 


1887. Dero furcata (part.), Bousfield, J. Linn. Soc. xx, p. 105, 
pi. v, figs. 17, 18. 

1896. Derofurcatiiy Reddard, Monog. p. 299. 

1900. Dero furcata , Michaelsen, Tier, x, p. 29. 

Length of chains about 6-16 mm.; diameter 0-2 mm. Segments 
of single individual about 35-40 or more, of chains up to 48; 
w=18-25; 5 segments added to head of second animal in 
budding zone. Prostomium rounded. Ventral crotchets 4-5 in 
bundle, fewer posteriorly; those of ii-iv a little longer, with 

M 



Fig. 34 .—Aulophorus furcatus (Oken); dorsal needle. 

longer prongs, the distal longer than the proximal, equal in 
thickness or the proximal thicker at the base; from v onwards 
the crotchets are more curved, shorter, and thicker, with shorter 
teeth, the distal a little longer than or equal to the proximal, 
which is a little or considerably thicker. Dorsal bundles 
beginning in v, containing one double-pointed needle (text-fig. 34) 
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with a slight sickleshaped curve, and one hair seta which does not 
attain a length equal to the diameter of the body. Branchial 
fossa funnel-shaped, with two pairs of true gills and oue pair of 
accessory gills, or three pairs of true gills, or three pairs true and 
one pair accessory gills. The posterior margin of the fossa 
prolonged into a pair of long narrow palps, diverging behind. 
Four or five pairs of vascular commissures, in vi-ix or vi-x, or 
even six pairs in v-x; dorsal vessel on intestine. No stomach. 
Ccelomic corpuscles present or absent. First nephridium in vii 
(rarely viii). Clitellum v-=|vii = 2|. Male funnels cup-shaped, 
close together, looking upwards and backwards, in mouth of 
sperm-sac; vas deferens running downwards on septum 5/6, 
entering anterior face of atrium ; atrium small, subspherical, no 
covering of “prostatic” cells; ejaculatory duct short, somewhat 
invaginated upwards into the atrium. Ovisac encloses sperm-sac. 
Spermathec® ovoid sacs confined to v, duct narrow and straight. 

Remarks . I have shown that all intermediate conditions exist 
between the tvpical A. furcatus with two pairs of true and oue 
pair of accessory gills, and the form at first described as Dero sp. 
and afterwards named A. stephensoni by Micluielsen, with three 
pairs of true and one pair of accessory gills. The species must 
therefore be united, and the diagnosis widened accordingly. If 
thought necessary, the typical form with two pairs of true and 
one pair of accessory gilis may be distinguished as f. tppica , and 
the other extreme of the series as f. stephensoni (Mich.), with the 
proviso, however, that intermediate forms occur. 

Distribution. Lahore; Bombay ; Khed, Poona Dist., in a hot 
spring. Widely distributed in Europe ; perhaps in Africa and 
America also. 


3. Aulophorus michaelseni, nom. nov. 

1913. Aulophorus palustris , Stephenson, Spol. Zevl, viii, p. 255, pi. i, 
fig. 5. 

1016. Aulophorus pa lust r is , Stephenson, lire. Ind. Mus. xii, pp. 305, 
306. 

Length of single animal (preserved) 3-4*5 mm.; diameter 
0*3 mm. Segments max. 52; n=22. Prostomium short and 
rounded. In preserved specimens the anterior end is somewhat 
swollen, thickest at iv, vi—vii being contracted and having the 
appearance of a neck. No eyes. Hinder end with palps, gently 
tapering in thickness from 60 p proximally to 16 p at distal end, 
and four pairs of gills, all true (inserted within the margin of the 
funnel), the most anteriorly placed being the shortest. Ventral 
set® of ii-iv (text-fig. 35, b) 4-5 per bundle, 76-84 p long, distal 
prong twice as long as proximal, but only two-thirds as thick at 
base, nodulus markedly proximal; those of the other segments 
(text-tig. 35, c) 4 per bundle, or 3 or 2 posteriorly, prongs equal 



94 


KAIDID.E. 


in length but distal only half ns thick as proximal, nodulus 
markedly distal, set® shorter than those of the anterior group 
(68 fi), and more curved. Dorsal bundles begin in v, consist of 
one hair seta not exceeding in length the diameter of the body, 
and oue needle (text-fig. 35, a), 51-55 /x long, sickleshaped, 



Fig. 35 .- AulopJwrtis michaelseni Stepli.; «, dorsal needle; 6,anterior ventral 
seta; c\ posterior ventral seta (6 and c more magnified than a). 

forked, with slight nodulus at junctiou of curved with straight 
portion of the shaft. Septal glands in iv and v. No stomach. 
Dorsal vessel has a veutro-lateral position on the gut for the 
greater part of its course. 

Remarks . I have come to the conclusion that the present 
species must be separated from A.palustris Mich. (121), with 
which I at first united it. So far as I know, the only description 
of A. palustris that we possess is merely a short preliminary 
diagnosis; but even so, the mention of crotchets (Hakenborsten) 
in the dorsal bundles is, I now think, sufficient to distinguish it 
from the present form ; the dorsal needles of this form cannot be 
called Hakenborsten, and I therefore give it a new name. 

I considered in 1916 that this species might ultimately have to 
be merged in A. furcatus , through the discovery of intermediate 
conditions of the gills, as it has been necessary to merge 
A . stephensoni. But the position of the dorsal vessel seems to be 
a well-marked distinction. 

Distribution . Kandy, Ceylon. 
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Family TUBIFICIDAE. 

Small aquatic worms, usually reddish in colour, up to 200 mm. 
in length, of slender build. Setae in four bundles per segment, 
usually with an indeterminate number of setae per bundle. 
Ventral bundles contain only bifid or more rarely single- 
pointed crotchets; dorsal bundles consist of bifid or pectinate 
crotchets only, or of bifid or single-pointed crotchets with hair 
setae; both dorsal and ventral series begin in ii. No muscular 
gizzard. Testes and ovaries in x and xi respectively; vasa 
deferentia open each into an atrium, or both into a common 
atrium ; atrium opens on xi. Spermathecae may be absent; when 
present they open on x. Asexual reproduction by fission as in 
the Naididae does not occur. 

The above diagnosis does not apply fully to the aberrant genus 
Aulodrilus. 

This family is very common in Europe, but hitherto only eight 
species, belonging to six genera, have been found in India. 
This poverty is partly apparent, partly real. The difficulties in 
the way of the exact study of this family are much the same 
as those mentioned for the Naididae; though being on the whole 
larger worms than the Naididae one would expect them to be 
collected oftener; that this does not happen is an indication 
that the family is really somewhat scantily represented in India; 
and the same applies to the Enchytraeidao. Two of the eight 
Tubificids, however, Limnodrilus socialis and Branchiura soiverbyi, 
seem to be I airly common forms. 

The disproportions in numbers between the Indian Naididae 
and Tubificidae are brought out by the following table:— 


Germany (Michaelsen, Susswasserf. 


Deutsch. 1909) . 39 

Switzerland (Piguet, Olig. Suisse, 

1913) 33-34 

India... 31 


TUBIFICID.fi. 

19 

15 

8 


Distribution . Kashmir; Lahore, Pun jab ; Lucknow and Agra, 
United Provinces; Burhanpur, Central Provinces; Calcutta and 
Belgatchia; Kurseong, E. Himalayas ; Manipur, Assam; lule 
Lake, Burma; Barkuda Island, Chilka Lake, E. Coast; Madras ; 
Nilgiris; Kandy, Ceylon. 

Key to the Indian genera of Tubificidae. 

1. Gills present in dorsal and ventral series .... Branchiura. 

No gills. 2. 

2. Outer prong of crotchets throughout shorter 

than inner . Aulodrilus. 

Outer prong of crotchets mostly equal to or 
longer than inner . 3. 
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3. No spermathec®; spermatophores affixed to 

sumce of animal ........ . 

Spermatheca single .. 

Spermatheca paired . 

4. No hair setae in dorsal bundles; all dorsal 

needles bifid . 

Hair setae present; anterior dorsal needles 
ctenate . 


Bothbionkubum. 

Monopylephokus. 

4. 

Limnodbilus. 

Tubifkx. 


1. Genus LIMNODRILUS Clap . 

Dorsal and ventral bundles with bifid crotchets, of the same 
form in both ; no hair setae. Lateral pulsatile hearts in viii, 
or more usually in viii and ix; vascular cutaneous network in 
the posterior part of the body. Testes in x, ovaries in xi; vas 
deferens long, atrium with a bulky solid prostate, ending by a 
true penis (i.e., one the folds of which are not capable of being 
smoothed out) with usually a strong chitinous tube. Sperma- 
thecae in testis segment, containing spermatophores after 
copulation. 

The common species is L. socialis ; specimens of the genus, 
species indeterminable, have been obtained from Sona Sur, a 
small lake in Kashmir, at a height of 12,500 ft. (Lirnnodrilus sp., 
Stephenson, Kec. Ind. Mus. xii, p. 307). 

Distribution. Lahore ; Calcutta and Belgatchia ; Kandy, Ceylon ; 
Kashmir. The genus is common in Europe, and is found also 
in N. America, Japan, and Tibet. 

1. Lirnnodrilus socialis Steph. 

1912. Lirnnodrilus socialis , Stephenson, Tr. Roy. Soc. Edin. 
xlviii, p. 294, pi. ii, figs. 9-16. 

1912. Lirnnodrilus socialis, Stephenson, Rec. Ind. Mus. vii, p. 237, 

text-fig. 4. 

1913. Lirnnodrilus socialis , Stephenson, Spol. Zeyl. viii, p. 260. 

1913. IAmnodrilus socialis , Stephenson, Tr. Roy. Soc. Edin. xlix, 

pp. 740, 744, 762. 

1917. Lirnnodrilus socialis , Stephenson, Mem. As. Soc. Bengal, 
vi, p. 93, pi. iv, figs. 6, 7. 

Colour pale reddish brown, deeper anteriorly. Length up to 
75 mm. extended ; thickness less than 1 mm. Segments ca. 110; 
a double annulation in the first few. Prostomium bluntly 
conical. Setae (text-fig. 36) with proximal prong of fork shorter 
and stouter than the distal; liodulus distal; length in anterior 
part of body 115 p, diminishing to about 80 p behind; 6-8 per 
bundle anteriorly, diminishing to 3 or 4 posteriorly. Paired 
gland-like masses of cells ventro-laterally to (Bsophagus in vi and 
vii, and smaller aggregations in v and viii. Dorsal vessel situated 
ventrally, to the left of the ventral vessel for the greater part of 
its course; no subintestinal vessel; a supra-intestinal present 
in segments v-ix; hearts a single pair in viii, and in the sexual 
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animal in addition a pair of long sinuous loops to the genital organs. 
Cutaneous plexus in the posterior half of the body formed by 
four chief capillary vessels on each side in each segment, which 
branch freely and anastomose. Nephridia of vii and viii (the 
most anterior pairs) surrounded by large pear-shaped cells ; then 
a hiatus till xiii; nephridia not present in every segment after 
xiii. Cerebral ganglion cleft both anteriorly and posteriorly. 



Fig. 36 .—Limnodrihis socialis Steph.; 
seta; X 750. 

Clitellum embraces xi-xii. Yas deferens wider in its first 
portion; atrium elongated, pear-shaped, the first part the broader ; 
prostate continuous with first part of atrium; penis sheath 
(text-fig. 37) circular in cross-section, narrowing somewhat to its 
termination, about 10-11 times as long as broad at its upper end 
(520 n and 49 /a), termination expanded in form of a trumpet and 
its anterior lip strongly everted. Vesiculae seminales paired in ix, 
single in xi, the latter reaching back through a number of 
segments. No spermatophores. 

Remarks, The worms may occur in great abundance, forming 
tangled masses of several pounds in weight; their heads are 
downwards in the mud, their tails freely waving; on any 
interference the animals contract themselves with extraordinary 
rapidity, and there may be no sign of life where a moment before 
there was a large animated mass. 

H 
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I found that in March at Lahore a large proportion of the 
worms were headless; the worms iiad been found sexually mature 
in December and also in February, and I am inclined to suppose 
that the deposition of the large eggs causes so much damage to 
the anterior segments that these are thrown off; the oviduct 
appears to be such a small passage that it does not seem possible, 
with every allowance for distension, to suppose that the ova can 
escape through it. It is thus possible that, though the worms 
live for some time after losing the anterior segments, the whole 
generation perishes every year. 

I have found the worm in material from Kyoto, Japan, 
collected by Annandale; it is sold as food for goldfish, and is thus 
one of the few Oligoctueta that are of commercial importance. 

The same species has been described by Nomura (132) as 
Z. gotoi (for a discussion on the identity of these ef. 84, where 
also the question of nomenclature is argued). 

This species appears to differ from others of the genus in not 
having spermatophores. 

Both antiperistalsis and ascending ciliary action occur in the 
intestine, as in the Naididae. 

Distribution . Lahore ; Calcutta and Belgatchia ; Kandy, Ceylon. 
Also in Japan. 


2. Genus BRANCHIURA Betid. 

1892. Branchiura , Beddard, Quart. J. Mic. Sci. xxxiii, p. 325. 

1895. Branchiura , Beddard, Monog. p. 270. 

1900. Branchiura (part.), Michaelsen, Tier, x, p. 39. 

1908. Branchiura , Michaelsen, Arch. f. Naturgescli. lxxiv, 1, 
pp. 140, 152. 

Dorsal bundles with hair setae, along with single-pointed or 
forked crotchets. Segments of the hinder part of the body 
with a dorsal and a ventral gill. Atrium with a blindly ending 
appendage (paratrium); terminal portion of atrium eversible as a 
penis; no penial setae. No spermatophores; spermathecae filled 
in copulation with amorphous masses of spermatozoa. A special 
coelomic sac encloses the ectal portion of the male efferent 
apparatus. 

This interesting genus has been the subject of much discussion 
since the description of B . sowerbyi by Beddard in 1892. For a 
resumt of the limits ascribed to the genus at various times ef. 
Stephenson (84); at present it is held to comprise only the one 
species. 

The relationships of the genus are discussed in the paper just 
mentioned, and in the others there referred to. The closest 
relative of Branchiura , however, is the recently discovered 
Kawamuria (Stephenson, 84). Notable in both genera is the 
coelomic sac which encloses the terminal portion of the male 
efferent apparatus; the function of this sac, which has muscular 
walls, is by its contraction to evert a portion of the atrial wall as 
a penis. A similar sac has been found in some species of 
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Phreodrilus (Beddard, 110 ; Benham, 114 ), where its function is 
apparently similar; these authors suppose the sac to have been 
formed in Phreodrilus by a splitting off from the surface of the 
atrium. 

Distribution. Lahore; Calcutta; Madras; Lucknow and Agra, 
United Provinces; Manipur, Assam; Inle Lake, Burma; and 
Kaung-daing, Yawng-liwe State. Also recorded from London, 
Lublin, France, Germany, Japan, and China. 

1. Branchiura sowerbyi Bedd . 

1912. Branchiura sowerbyi , Stephenson, Tr. Boy. Soc. Kdin. xlviii, 
p. 285, pis. i, ii, tigs. 1 8. 

1912. Branchiura sowerbyi, Stephenson, Bee. Inch Mus. vii, p. 234, 

pi. xii, tigs. 1-5. 

1913. Branchiura sowerbyi , Stephenson, Tr. Boy. Soc. Ed in. xlix, 

pp. 741, 744, 703. 

1918. Branchiura sowerbyi, Stephenson, Bee. Ind. Mas. xiv, p. 12, 
text-tigs. 1-3. 

1920. Branchiura sowerbyi, Stephenson, Mem. Ind. Mus. vii, p. 200. 

1920. Branchiura sowerbyi, Mehra, P. Z. S. pp. 457, 458. 

1921. Branchiura sowerbyi , Stephenson, Bee. Ind. Mas. xxii, p. 752. 

1892. Branchiura sowerbyi, Beddard, Quart. J. Mie. Sci. xxxiii, 
p. 325, pi. 19. 

1895. Branchiura sowerbii , Beddard, Monog. p. 271. 

1900. Branchiura sowerbyi, Michaelsen, Tier, x, p. 40. 

1908. Branchiura sowerbyi, Michaelsen, Arch. f. Naturgesch. lxxiv, 
(1), p. 134, pi. iii, tigs. 1-0. 

1913. Branchiura sowerbyi, lveyl, Z. wiss. Zool. evii, p. 199, pi. ix, 
tigs. 2, 5-7, 9, pi. x, figs. 10-15, pi. xi, tigs. 10,17 ; text-ligs. 
1, 2, 17-19, 28-30. 30*50. 

1917. Branchiura soicerbyi, Stephenson, Mem. As. Soc. Bengal, vi, 
p. 89. 

Length ordinarily 20-50 mm., exceptionally up to 185 mm.; 
thickness 1 mm. or more; fairly stout, very contractile. Colour 
pinkish grey, with whiter and more translucent margins. Seg¬ 
ments 74-270. Prostomium bluntly conical. Ventral bundles 
with single- and double-pointed needles (text-fig. 38), up to 6 or 8 
in a bundle, about 120 y in length, with double curve, nodulus 
distal; the double-pointed variety, in which the outer point is the 
smaller, predominant in the anterior part of the body, the single- 
pointed in the hinder part. Lorsal bundles in the anterior part 
of the body composed of 1-3 hairs and 5-8 needles; the hairs 
short, 130-164 y, not much longer than the needles, and absent 
from the whole of the gill region ; the needles of the same form 
as those of the ventral bundles, mostly forked iu the anterior 
part, single-pointed in the hinder part of the body. The gills are 
cylindrical projections segmentally arranged in the posterior part 
of the body, occupying the hindmost sixth to two-fifths of the 
body,one dorsal and one ventral in each segment; there are from 
50 to 140 pairs; in length they are commonly about equal to the 
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diameter of the body, shorter in front, where before disappearing 
they become mere tubercles; they are not ciliated; the cavitv of 
the gill-process is shut olf from the coelom, and contains a 
vascular loop. Dorsal vessel situated ventro-laterally for the 
greater part oE its extent; supraintestinal present from vi to xii; 
hearts two pairs, in ix and x, the first pair originating above from 
the supraintestinal, the second from the dorsal vessel; non- 
contractile loops in ii-viii. Cerebral ganglion deeply indented in 



Fig. BiS.— B)anchiuia sowerbyi Bedd.; single- and double-pointed seta?; X 4.')0. 

front, less markedly behind ; large giant fibres in ventral nerve 
cord, oE which one is specially enormous (up to 70 /a in diameter). 
Clitellum x-xii. Male pore at site of missing ventral seise of xi. 
Spermathecal pore behind ventral setsB of x. Testes in x: vas 
deferens fairly short, joining the atrium some distance from its 
ental end, and thence running in the atrial wall to ental end of the 
latter; atrium long, joining the paratrium about the middle of its 
length; paratrium also much elongated, at its ectal end running 
with the (here narrowed) atrium for some distance before the 
two lumina unite; ectal portion oE atrium (below union with 
paratrium) partially eversible as a somewhat bladder-like penis 
(not often seen everted); both paratrium and ental portion oE 
atrium covered with a massive investment of “ prostatic 9 * cells 
(text-fig 39). Spermathecso with almost circular ampulla and 
sharply distinct thick tubular duct. 

liemarks. Many interesting and curious points have been 
brought out recently by the considerable amount of work which 
has been done on the anatomy of this species. The genital organs 
in particular have received attention (Michaelsen, 1908 sup . ; Keyl, 
1913; Stephenson, 08 , 88 ). I have shown, on the basis of the Lake 
Inle specimens, that the variations in size, and in the number of 
the gills, as well as in the length of the latter, are very consider¬ 
able ; but I have been unable to correlate these variations with 
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the conditions of life, except in some degree with the nature of 
the bottom on which the animals happen to be living. Kleyl has 
published a detailed study of much of the anatomy, in which he 
devotes special attention to the histology of the nervous system 
and to a comparative account of the giant fibres in the Annelida, 
to the elements of the lateral line, and to the genital system, and 
adds observations on the mode of life and powers of resistance. 



Fig. 3 ',).—Branchiurn sowcrhi/i Betid.; male genital organs (diagrammatic!. 

At.ec., at.cn ., at.tii., the octal, ental, and middle paiN of the 
atrium respectively; b. f body-wall ; c.s., cudomio sac: male 

funnel; m. t muscular baud ; p.at , paratrium : pe/\, peritoneal cells; 
.s, septum ; v.d., vas deferens; J, male aperture. 

Antiperistalsis occurs in the intestine, and water may be taken 
in at the anus by “gulping movements v ; but ascending ciliary 
action apparently does nob occur in the intestine (Stephenson, 
72 ). 

Keyl states that the needle seta) are more or less plainly bilid 
in all bundles. 

A curious point in relation to its occurrence is its association 
with Limnodrilats socialis . The two were found together in 
Lahore; they were found similarly in Calcutta; and they occur 
living together in Tokyo also. 

Distribution . Coincides with that of the genus as gi\en above. 

The species was first- found by Beddard in the mud of the 
Victoria regia tank in the lioyal Botanical Society’s Garden in 
Loudon ; Michaelsen afterwards found it in a warm water tank of 
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the Botanical Gardens at Hamburg; Perrier then found specimens 
in the Rhone; it was then recorded from several places in India, 
tirst from Lahore, where it was living freely in the open, then 
from Calcutta, in the Museum compound, and Madras, in the 
Victoria regia tank in the Agri-Horticultural Society’s Gardens; 
Keyl mentions that it has been found in warm water houses in 
Gottingen and Frankfort; Southern records it from the Victoria 
regia tank in the Botanical Gardens in Dublin. It has recently 
been taken in Japan (ditches near Tokyo), and China (Kiangsu 
Province); and in India in the Inle Lake, at Manipur, and at 
Agra and Luckuow. 

The question has been discussed as to where its original home 
is, since in Europe it is almost constantly found in artificial 
surroundings. S. America was at one time suggested, since the 
Victoria regia is a native of that region ; when it was found living 
freely in India, that country also seemed possible. It has now 
been shown to be widely scattered in Asia; and its descent from 
Kaivamuria , which is hardly to be doubted (84, 88), indicates with 
some degree of probability .Japan or some Far Eastern locality as 
its place of origin. 


3. Genus B0THRI0NEURUM took. 

Prostomium with a sensory pit. Dorsal and Aontral setal 
bundles with bifid crotchets; no hair setae. No gills. Atrium 
with n blindly ending appendage (paratrium), No penis. No 
spermatlieca*. Spermatopliores atlixed to the body-wall in 
copulation. 

Distribution . Kurseong, E. Himalayas. The genus is also 
known from Europe, N. America, and the Malay Peninsula. 

1. Bothrioneurum iris Bed<L 

1900. Bothrioneurum iris , Miclmelsen, Mem. hid. Mas. i, p. 135. 

11)10. Bothrioneurum iris , Stephenson, Rec. lnd. Mas. v, p. 241, 
text-figs. 1, 2. 

1001. Bothrioneuron ins , Beddard, P. Z. S. i, p. 81, text-figs. 8-10. 

Moderately stout, about 25 mm. in maximum length. Segments 
about 64. Prostomium semicircular. Prongs of sehe at a wide 
angle, the distal usually the longer, the proximal the thicker; 
number per bnndle 3-6 in the anterior part of the body, regularly 
2 in the posterior. No ventral scire in the segment of the male 
pore. Masses of gland cells in connection with the alimentary 
tube in iii, iv, and v. No cutaneous capillaries. Clitellum on 
segments of male pore and succeeding segment. No penial setae. 
Position of genital organs varies,male aperture being on xi or xii. 
Yas deferens divisible into two regions, invested by a thick layer 
of peritoneal cells; first part of atrium fusiform in shape, next 
portion irregular, with a number of folds or small diverticula; 
paratrium small, egg-shaped, without a cap of peritoneal cells, with 
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hardly distinguishable lumen, its mouth invaginated into second 
part of atrium ; terminal portion of atrium unites with its fellow 
underneath ventral nerve cord, the male aperture being median 



Fig. 40.— Bothnoncurum ins I3otld., empty spermatophores. 

and single. Spermatophores (text-fig. 40) of somewhat fusiform 
or irregular shape, attached by a solid stalk to the clitellar 
segments, one to five in number. Female apertures paired, in 
groove behind male aperture. 

Distribution . Kurseong, E. Himalayas. The species is also 
known from Siamese Malaya, whence it was first described. 

4. Genus M0N0PYLEPH0RUS Levinsen. 

1892. Ver mi cuius, Goodrich, Zool. Anz. xv, p. 474. 

1895, Vermiculus, Reddard, Monog. p. 271. 

1900. Vermiculus , Michaelseu, Tier, x, p. 40. 

1900. Rhizodrilus, Fv. Smith, Bull. Illinois Lab. v, p. 444. 

1900. Rhizodrilus , Michnelsen, Tier, x, p. 522. 

1904. Monopylephorus, Ditlevsen, Z. wiss. Zool. lxxvii, p. 423. 

1905. M onopylephorm, Moore, P. Ac. Philnd. lvii, pt. 2, pp. 375, 

370. 

1909. Rhizodrilus , Benhain, Olig. Subantarctic Is., p. 260. 

1913. Monoinflephorus , Michatlsen, Zoologica, xxvi, Heft 07, 

Teil i, p. 141. 

1914. Rhizodrilus , Denham, Tr. N. Zealand Inst, xlvii, p. 183. 

1915. Monopylephorus, Nomura, J. Coll. Sci. Tokvo, xxxv, Art. 9, 

p. 44. 

1917. Monopylephorus, Stephenson, Mem. lad. Mus. v, p. 439. 

Ventral and dorsal setal bundles with forked crotchets only. 
Male pore, unpaired, in xi. Spermatheeal pore or pores in x. 
Female pores paired, in 11/12. Hearts in x, and often also in 
some of the preceding segments. Testes in x, vasa deferentia 
short, opening by means of a common simple atrium. Ovaries 
in xi. 
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The above is taken from Michaelsen’s Tierreich volume. In 
addition, the nephridia appear to be peculiarly constituted, having 
their coils closely united as in the Enchytraeidae. Nomura gives 
as distinctions of Monopylephorus from lihizoclrilus (both being 
included in the above diagnosis):—the presence of unicellular 
valves in the dorsal vessel; the absence of direct commissural 
vessels between dorsal and ventral trunks (the commissures being 
broken up into a cutaneous network); and the presence of a 
flame-like structure in the nephridium, apparently the lengthening 
of the upper lip of the nephrostome; besides a few other 
characters of minor importance. 

Distribution. In India only recorded from Barkuda Island, 
Chilka Lake. The genus is widely distributed, being found in 
England, Japan, Denmark, N. America, the Kermadec and 
Auckland Islands, and the Transvaal. 

1. Monopylephorus parvus Ditlevsm. 

1917. Monopylephoi'us parvus f Stephenson, Mem. Ind. Mils, v, 
p. 485, text-fig. 1. 

Maximum length 8-15 mm.; diameter ca. 0*4 mm. Segments 
38-64. Colour pink in life. Prostoinium large, prominent, 
triangular with rounded tip. Seta? of two forms, single- and 



Fig. 41 .—Monopylephorus parvus Ditlevsen; a, double*pointed seta from an 
anterior dorsal bundle; b, single-pointed seta from a ventral 
bundle behind the middle ; X 760. 

double-pointed crotchets (text-fig. 41); no hair setae. Double- 
pointed set® 80 p long, 3 p thick, nodulus somewhat distal, prongs 
equal in length, both comparatively short, of about equal thickness 
or, especially posteriorly, the outer thinner than the inner. 
Single-pointed setae ca. 70 p long, 3 p thick, distal curve more 
marked than the proximal, tip sharp, nodulus slightly distal. 
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Some setae with intermediate characters, the outer prong being 
small. Ventral setae absent in xi, usually three per bundle, but 
may be more in the anterior segments, and only two posteriorly ; 
in the anterior part the bundles consist of double-pointed setae 
only, behind the middle single-pointed also occur. Dorsal setae 
begin in ii, 3 per segment, or 4 or 5 in the anterior segments; 
anteriorly only double-pointed setae are present, single-pointed 
make their appearance not far from the anterior end, and soon 
entirely replace the double-pointed. A sucker-like “ pharynx *’ 
resembling that of Enchvtraids; pharyngeal gland-cells arranged 
in four cords dorsallyand dor so-laterally. Body-cavity corpuscles 
up to 10 fx in diameter. Dorsal vessel laterally or ventro-laterally 
situated on the left side throughout the greater part of the body, 
only fully dorsal at the anterior end. Supra- and sub-intestinal 
vessels absent. Parietal plexus within muscular layer of body- 
wall. Nephridia of “ enchytraeid ” character; upper lip of funnel 
very long. Testes and funnels in x. Vas deferens covered almost 
from the beginning with high peritoneal cells, passes back in xi, 
and then rises towards the dorsal body-wall; loses high peritoneal 
investment and bends downwards; dilates to form an atrial 
chamber of elongated pear-shape, the narrower end below. The 
atria converge and unite to open on a papilla on the roof of a 
median depression on the \entral surface of the animal (spernii- 
ducal chamber). Sperm-sacs two, an anterior in ix, and a posterior 
extending backwards from septum 10/11 through several segments. 
Spermatheca single, in x, aperture median in 9/10, the organ 
being, however, on the left side: it is a somewhat twisted 
cylinder narrowing towards the external aperture to form a short 
duct. Spermatophores not formed. 

Distribution. Barkuda Island, Chilka Lake. The species has 
previously been found in a littoral habitat in N. America; and a 
worm which may be identical has been described from Denmark. 


5. Genus TUBIFEX Lm . 

1895. Tubifee -f liyodrihts -f* Iletevochatu -f- Peloscolex -f- F*a?n- 
murycfes -f- llemitubife.x + Spirosperma -j- Dmbolocephalus, 
Beddard, Monog. pp. 242, 257-262, 264, 272. 

1900. Tuhif(\t -f- llyodrihts, Michaclsen, Tier, x, pp. 47, 48-56, 
524 525. 

1909. Tubifex, Micliaelsen, Susswasserf. Deutseh. p. 64. 

1913. Tubifex , Piguet, Olig. Suisse, p. 61. 

Ventral bundles of bilid crotchets. Dorsal bundles of bifid 
crotchets, and, at least in the anterior segments, hair seta' also. 
Ventral crotchets differing in form from the dorsal, the latter 
often pectinate, or more or less incompletely pectinate (with small 
teeth intermediate between the two prongs). Atrium with a 
solid prostate, terminating in a penis. Spermatophores in the 
spermathecse. 

The characters which distinguish the subgenus Tubifex from 
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the others are:—Surface of the body without papillae, smooth, 
Vas deferens longer than the atrium. 

Distribution. JSTilgiris, S. India. Outside India is widely 
distributed in Europe and N. America, and has been found in 
N. Africa. Apparently there is only the one record from Asia. 

1. Tubifex (Tubifex) tubifex (Mull.), 

1921. Tubifex ( Tubifex ) tubifex , Steph. Itec. Ind. Mus. xxii, 
p. 753. 

1895. Tubifex rivnlorum , Beddaid, Monog. p. 244. 

1900. Tubifex tubifex, Mieliaelsen, Tier, x, pp. 48, 525. 

1909. Tubifex ( Tubifex ) tubifex , Mieliaelsen,Susswasserf. Deutsch. 
p. 37, text-tig. 73. 

1913. Tubifex ( Tubifex ) tubf ex, Piguet, Olig. Suisse, p. G3. 

Length 30-40 mm. Segments G0-1O0. lleddish; rolling up 
into a ball oil attempts to seize it. Ventral bundles with up 
to 5 bifid crotchets with upper tooth longer than the lower. 
Dorsal bundles with up to 5 crotchets which in the anterior 
segments present one or several small intermediate teeth but lack 
these posteriorly, and up to 6 hair set® rather shortef than the 
diameter of the body. Hearts in viii. Spermatheca' withsac-like 
ampullae; duct long, narrow, thin, and a little swollen eetally. 
Yas deferens long; atrium irregularly pyriform-reniform, the 
ental extremity thicker, but not separated as an atrial chamber 
from the rather narrower middle portion. Prostate large, shortly 
stalked; penis protractile, short, rounded in front. No penial 
set®. 

Remarks . My own specimens differed from the above 
description only in the ventral seta?, in which the prongs were 
about equal in length. 

Distribution. Xu India only so far found below Coonoor in the 
Nilgiris. Outside India it is widely spread in Europe and has 
been found in N. America. 

0. Genus AULODRILUS Bretscher. 

1899. Au/odrilus, Brettcher, Rev. Suisse Zool. vi, p. 388. 

1900. Aulodrilus, Mieliaelsen, Tier, x, p. 55. 

1913. Aulodrilus, Piguet, Olig. Suisse, p. 57. 

Crotchets numerous, with upper prong shorter and thinner 
than the lower. In the dorsal bundles the crotchets are accom¬ 
panied or not, according to the species, by short capillary seta\ 
Alimentary canal much dilated from viii onwards. Hearts in vi 
or viii; in ii-v anastomosing lateral loops ; from vii or ix onwards 
a pair of loops in each segment. Male pore and penial set® on vii 
or x ; clitellum on vii—viii or x-xi; a small atrium, followed by a 
long atrial duct enclosed in a muscular coelomic sac; terminal 
portion of atrial duct evaginable as a pseudopenis; spermathec® 
in vi or ix. 

The genus is represented by two species in Europe. A. limnobius 
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and A. pluriseta ; in addition, a worm from the S. of France, as 
yet undescribed, is stated to belong to this genus, and to have 
retractile penes in front of the ventral setae of segment vii. 

Some species, perhaps all, form tubes. Probably in all species 
the hinder end of the body acts as a gill; it is highly vascularised, 
and the anus can dilate, forming in this way what Piguet calls 
a branchial fossa. The terminal part of the body is unsegmented, 
the posterior zone of production of new segments being situated 
some little distance in front of the hinder end of the animal.* 

1. Aulodrilns remex Stepft. 

1921. Aulodrihis remex, Stephenson, Itec. Ind. Mus. xxii, p. 753, 
pi. xxviii, tigs. 2-(>. 

Leugtli 12 mm.: diameter 0*43 mm. anteriorly, 0*25 nun. post¬ 
eriorly. Segments 49 plus a region where new segments are 
being differentiated, and behind this again a short unsegmented 



Fig. 42 .—Anlodrilus remex Stepli.; hinder end; X ca. 70. 

region at the hinder end (text-tig. 42). No eyes. Dorsal seta? 
anteriorly in bundles of about 7 needles and 1-4 hairs: the hairs 
short, with a bayonet curve (text-fig. 43); needles half as long as 
the hairs, some singly pointed, others double-pointed with the 
outer prong much shorter and less conspicuous than the inner. 


* As this work is passing through the press a paper by II. R. Mehra has 
appeared (P. Z. S. 1922, p. 943) describing two new species from Benares,— 
kashi and A. stephensoni (see Appendix). Our knowledge of the sexual 
organs in the genus is derived entire!} from this phper. 
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Further back the needles are oar-shaped, with flattened distal end 
(text-fig. 44); number in a bundle 5 needles and 2 or 3 hairs. 
Ventral seta? singly or doubly pointed needles (text-fig. 45), 9 or 
fewer in the anterior, and 0 or 7 in the posterior segments; 
singly pointed needles confined to a few of the most anterior 



Fig. 43 . —Aulodrilas rcmex Fig. 44. —Aulodnlus rente# Fig. 46. —Aulodrilus remex 
Steph.; dorsal hair Steph.; distal end of Stepb.; tip of double- 

seta. X 230. dorsal oar-shaped pointed ventral setu. 

set»; a, usual form ; X ca. 1200. 
b y exceptional form. 

segments. (Esophagus narrow, giving place to the much dilated 
intestine in viii. Dorsal vessel ventral in position and on the 
left side as far forwards as segment vii. Large parietal vessels, 
in complicated loops, in the hinder segments. 

Distribution . Burhanpur, Central Provinces. 


Family PHBEODE1LIDJE. 

Ventral setae 2 per bundle, single- or double-pointed crotchets ; 
dorsal bundles with single-pointed needles or hair setse only. 
Male pores on xii, spermathecal pores on xiii. (Esophagus with¬ 
out gizzard or appendages. Meganephridial. Central nervous 
system well developed, completely free from the integument. 
One pair of testes in xi, one pair of ovaries in xii; one pair of 
male funnels in front of septum 11/12; vasa deferentia 
debouching through atria. Asexual reproduction by fission not 
observed. 

The family was established bv Beddard in 1891, but with¬ 
drawn by him in his Monograph of 1895, where the genera 
Phreodnlus and Hesperodrilus were ranked under the Tubifi- 
cidae. Michaelsen adopted the same procedure in the Tierreich 
volume; in 1903, however, he united the two genera as Phreodnlus, 
and revived Beddard’s family Phreodrilida3; since he is of opinion 
that the genus shows no nearer affinities to the Tubificidm than to 
other families, and regards it as a phylogenetically ancient group, 
with reminiscences of various families. 

In the only Indian species of the family the spermathecse open 
on segment xiv. . 
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1. Genus PHREODBILUS Bedd. 

1891, Phreodrilus , Beddard, Ann. Mag. N. H. (6) vii, p. 92. 

1891. Phreodrilus , Beddard, Tr. Bov. Soc. Edin. xxxvi, p. 291. 

1894. Hesperodrilus , Beddard, Ann" Mag. N. II. (6) xiii, p. 206. 

1895. Phreodrilus + Hesperodrilus , Beddard, Monog. pp. 227, 255, 

273. 

1900. Phreodrilus 4* Hesperodrilus, , Micliaelsen, Tier, x, pp. 37,38. 
1903. Phreodrilus , Michaelsen, Olig. Tiefsee Exp. p. 134. 

Cerebral ganglion bilobed, deeply cleft behind. Vas deferens 
ending in the middle part of the tubular atrium ; no special 
prostate glands. Spermathecse without diverticula ; spermatozoa 
stored in the ampulla, no spermatophores formed. Freshwater. 

Distribution . Nuwara Eliya, Ceylon. Also widely distributed 
in the S. Hemisphere. 

1. Phreodrilus zeylanicus ( Steph .). 

1913. Hesperodrilus zeylanicus , Stephenson, Spol. Zeyl. viii, p. 257, 
pi. i, fig. 6. 

Length ca. 8 mm., maximum diameter, 0-6 mm. Segments 34. 
Prostomium short, bluntly conical. Ventral sette as a rule 2 



Fig. 46 .—Phreodrilus zeylanicus Stepb.; ventral setae (the distal end of the 
single-pointed seta is uppermost); X 600. 

per bundle, one a single- and one a double-pointed crotchet 
(text-fig. 46), both about 120 p long, the shaft of the single- 
pointed being considerably thinner than that of the other; the 
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outer prong of the forked seta is only half as long and one-third 
as thick at the base as the other, and has a slight nodulus which 
is markedly distal to the middle of the shaft. Dorsal setae begin 
in iii, all capillary, up to 5 per bundle, some thicker than others, 
the longest equal to about the diameter of the body. (Esophagus 
passes without sharp demarcation into intestine in viii; no stomach. 
A number of large deeply staining cells on both sides of septa 
4/5 , 5/6, and 6/7, and a few on 7/8. Clitellum includes one-fifth 
of xii and all xiii. Setae absent ventrally on xii, where are the male 
pores. Sperm morulas in x and xi, not enclosed in sperm-sacs; vas 
deferens joins ental end of atrium ; the latter vertically elongated, 
glandular, narrower towards its lower end and bending forwards 
to male aperture. SpermatheeaB are ovoid sacs in xiv and xvi, 
dorsally situated, both however opening ventrally on xiv; ducts 
long and narrow. 

Memories. Only one specimen came under observation, and 
therefore some of the peculiarities mentioned above may be 
individual only— e. #., possibly the position of the spermathecae, 
and their opening on xiv (instead of on xiii, as usually in the 
genus). 

The presence of a muscular sac in some species of the genus 
(rf. Beddard, 110, 112, and Benham, 114) is paralleled in 
Bmnchiura . Its function is recognized by Benham, who con¬ 
siders it to be a part of the atrial wall separated oil*. 

Distribution. Nuwara Eliya, Ceylon. 


Family ENCHYT1LEID.F. 

Small worms, aquatic or terrestrial in habit, whitish or in some 
genera pinkish in colour. Setae mostly in four bundles per segment; 
dorsal and ventral setae similar in form, single-pointed, without 
distinct nodulus. No gizzard. Septal glands present, connected 
with septum 4/5 and some following septa. Dorsal vessel exists 
only in the anterior part of the body, at its hinder end joining the 
intestinal plexus. Nephridia usually of compact form, a solid mass 
within which the tube undergoes a number of windings. Testes 
and ovaries in xi and xii respectively. Male funnels as a rule 
elongated, more or less barrel-shaped, composed of large glandular 
cells; deferent canal with glandular and muscular terminal 
apparatus, ending on xii. Spermathocae in v, opening in or 
behind groove 4/5, not infrequently communicating with the 
cesophagus. (Occasionally the male and female organs are dis¬ 
placed 3 or 4 segments forwards, the spermathecae keeping their 
typical position.) 

This family is extremely common in Europe, where a very 
large number of species have been described in recent years. 
The family, like the Tubificidae, is apparently rare in India; and, 
as with the Tubificidae, and for the same reasons, the rarity is 
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probably in part apparent only. But it is likely that the family is 
in reality much less well represented than in the .N. Temperate zone. 

Thus 85 species are recorded from Switzerland alone, as against 
some half dozen from India (it should be stated, however, that 
the Swiss species may not all turn out to be separate in reality, 
when the fauna has been more thoroughly investigated). 

The two genera which are all that are known with certainty 
from India ( Fridericia and Encliytnms) are easily distinguished 
by the presence or absence of the characters mentioned under the 
genus Fridericia . 

Michaelsen (Tier, x, p. 105) puts Nais albida (Carter, Ann. 
Mag. N. 11. ser. 13, vol. ii, p. 22, pi. iii, figs. 47, 48) as doubtfully 
an Enchytrceus . It was found at Bombay. 

1. Genus FRIDERICIA Mich . 

Mostly terrestrial. Seta) in four bundles per segment, of the 
Enchytrceus- type, straight except for a proximal curve; in each 
bundle the set® are disposed in pairs, the shorter being 
intercalated in between the longer, the shortest being thus in the 
middle of the bundle ; sometimes only one pair of set® in a 
bundle. Head-pore mostly small, between prostomium and 
first segment; dorsal pores exist mostly from vii backwards, 
sometimes from vi. Peptonephridia present. (Esophagus passes 
gradually into intestine. Chyle cells, with a canal in their 
interior, the canal opening into the lumen of the gut, and ciliated 
in part of its extent at least, are a general feature of some part 
of the anterior alimentary tract. Dorsal vessel usually originates 
behind the clitelium. Blood colourless. Nephridia mostly with 
large anteseptal portion, in which the tube undergoes some 
windings. Vasa deferentia long. Spermathee® usually com¬ 
municating with the gut, simple or with diverticula. 

The genus is easy of recognition, the disposition of the set®, 
the dorsal pores, and the chyle cells being distinctive. The 
position of the chyle cells may be used as a specific distinction. 

Distribution . Wagah, near Lahore; Darjiling Dist.; Purneah 
Dist., Bihar (an unidentified species, Stephenson, 1917, Rec. Ind. 
Mus., xiii, p. 364). lias a wide—almost world-wide—distribution 
outside India. 

Key to the Indian species of Fridericia. 

1. Peptonephridia long tubes, male funnels com¬ 
paratively small. F. bullosa . 

Peptonephridia small, solid, club-shaped; male 
funnels extremely large. F. carmichaeli . 

1. Fridericia bulbosa (Rosa). 

1914. Fridericia bulbosa , Stephenson, Rec. Ind. Mus. x, p. 334. 

1895. Fridericia bulbosa , Beddard, Monog. p. 348. 

1900. Fi'iderida bulbosa , Michaelsen, Tier, x, p. 90. 

Length 4-15 mm.; segments 30-46; pale greyish in colour, 
transparent. Set® in bundles of 4 in anterior, of 2 in posterior 
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part of body. Peptonephridia as simple or feebly ramified tubes, 
sometimes merely bifurcated. Dorsal vessel post-clitellar in 
origin. Nephridia with large urn-shaped anteseptal portion, 
postseptal 2-3 times as long, duct springing from the hinder end. 
Cerebral ganglion somewhat longer than broad, Male funnels 
2-3 times as long as broad, with narrow everted margin. 
Spermathec® communicating with the oesophagus, without diver¬ 
ticulum, ampulla bulbous or of an inverted pear-shape, duct 
narrow, without glands, or surrounded by small gland-cells at its 
termination. 

Remarks. The above is the diagnosis as it applies to European 
specimens. The worms found near Lahore do not correspond 
exactly, and the following notes are therefore appended. 

Prostomium short, rounded ; the set® are not so regular as the 
above diagnosis would lead one to suppose ; thus the lateral set® 
are usually two per bundle throughout the body (though there 
may be three in front of the clitellum); the ventral bundles in 
front of the clitelluin may have only three set® in certain 
segments, or indeed only two. Dorsal pores from vii onwards. 
Septal glands in connection with septa 4/5, 5/0, and 6/7; stomach 
a marked dilatation in x and xi; intestine begins in xiv. Lymph 
corpuscles nucleated, the largest 22-27 p long. Nephridia small, 
anteseptal portion nearly as large as postseptal, the septum 
causing a marked constriction. Clitelluin xii-xiii. No everted 
margin was seen in the male funnel, which was not more than 
twice as long as broad. 

Thus there is no very exact correspondence ; the worms may 
really belong to a different species. 

Distribution . Wagah, near Lahore. 

2. Eridericia carmichaeli Steph. 

1915. Fi'idericia carmichaeli , Stephenson, Mem. Ind, Mus. vi, p. 47, 
pi. vi, tigs. 3-5. 

Length ca. 15 mm.; diameter 0*4 mm. Segments ca. 64. Pro¬ 
stomium rounded, semicircular. Set® usually 2 per bundle 
throughout; there may be three in the ventral bundles in front 
of the clitellum. Head-pore present; dorsal pores from vi 
onwards. Coelomic corpuscles large, oval, nucleated, glandular, 
especially aggregated in vii, viii, and ix, surrounding setal 
fragments. Peptonephridia small, solid, club-shaped; septal 
glands in iv, v, and vi; oesophagus passes gradually into intestine; 
chyle cells in xiv-xviii. Dorsal vessel extends backwards to xv; 
a small aggregate of cells in its interior in ix. Nephridia with 
relatively large anteseptal portion, one-third as long as the 
postseptal from which the duct originates ventrally at its hinder 
end. Cerebral ganglion a little longer than broad, rounded 
behind, concave in front. Clitellum slightly marked, xii-xiii. 
Male pores on conical papill®. Male funnel with collar of 
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cubical cells, main mass very large, lumen excentric; vas deferens 
very fine, much coiled ; penial body small, compact, ovoid, on 
inner side of penial lumen. Ampullae of spermathec® ovoid, 
dorsaily situated, continuous with oesophagus; origin of duct 
from upper end of ampulla, invaginated into cavity of latter, 
its termination about the mid-lateral line, without gland 
cells. 

Remarks, The presence of setal fragments in the body cavity 
may be compared with what happens in Enchytrceus harurami ; 
on the significance of this, as indicating a possibly excretory 
importance of the set®, and parallels elsewhere, see Stephenson 
(80, Introduction). 

Distribution. Kungneet Tea Estate, Darjiling Dist. (4000- 
5000 ft.). 

2. Genus ENCHYTRiEUS Henle. 

Eor the most part terrestrial (but all the Indian species so far 
described are aquatic). Set® straight, except at their proximal 
ends, where they are curved through an arc of a circle; singly 
pointed distally ; all of a bundle of approximately equal length. 
No dorsal pores. (Esophagus without any sharp delimitation 
from the intestine. Dorsal vessel originating behind the clitellum ; 
no cardiac body. Spermathec® without diverticulum, and com¬ 
municating with the oesophagus. Vasa deferentia long. 

It will be seen from the description of E . harurami that one 
or two of the above characters are not applicable there; the \asa 
deferentia are there comparatively short, and no communication 
between spermathec® and oesophagus wus observed. 

Distribution. Lahore; Bombay; Chilka Lake; Ennur, near 
Madras. Outside India it is very widely distributed—almost 
world-wide. 

Key to the Indian species of Enehytr®us. 


1. Testes and sperm-morulas free . E. indicus. 

Testes and sperm-morul® enclosed in sacs .. 2. 

2. Male funnels resembling a thistle-funnel. E. harurami. 

Male funnels two or three times as long as broad .. E. barkudensis. 


1. Enchytraeus barkudensis Steph. 

1915. Enchytrceus barkudensis, Stephenson, Mem. Ind. Mus. v, 
p. 142, pi. x, figs. 1-4. 

1915. Enchytrceus barkudensis, Stephenson, Mem. Ind. Mus. vi, 
pp. 40, 43, 45, pi. vi, tigs. 1,2. 

Length (preserved) 6-15 min.; diameter 0*3 mm., filiform. 
Colour light brown (preserved); practically colourless in life. 
Segments 46-67. Prostouiium rounded, very short. Set® 3 per 
bundle in both dorsal and ventral bundles in ii-xi, 2 thence¬ 
forward, except that there are none ventrally in xii. Coelomic 
corpuscles numerous in the anterior part of the animal, nucleated 

i 
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and flattened plates, oval or broadly spindle-shaped, 28 p in average 
length. Intestine begins in xi, xiii, xv, or xvi. Peptonephridia 
club-shaped, small, inconspicuous. Septal glands in iv, v, and vi. 
Dorsal vessel very variable in place of origin—from xii to xxii. 
Nephridia with short anteseptal portion, one quarter the length 
of the postseptal, which is narrow and elongated, giving off the 
duct from its under surface one-third of its length from its hinder 
end. Lateral vascular commissures four pairs, in ii-v. Clitellum 
not distinct. Testes in testis-sacs, which also contain sperm- 
morul®; funnels 2 or 3 times as long as broad; vas deferens long 
and coiled, the penial body a small hemispherical mass of cells 
round its termination. Ampulla of spermathecse small, ovoid, 
communicating with oesophagus, duct narrow, long, with a few 
slight bends in its course, no glands round its termination. 

Remarks. The worm lives in brackish water, the saline content 
of which varies considerably at different times of the year; it is 
found below the surface of the sand, in company with Pontoclrilus 
bermudensis (in both places). 

The sperm-sacs have the same form as those of E. harurami . 
The nephridia appear to be of variable form, and are sometimes 
pyramidal in shape. On the pharynx, and a possible sensory 
function of the pharynx in Enchytrseids generally, see 80, p. 40. 

Distribution. Barkuda Island, Chilka Lake; Ennur backwater, 
near Madras. 

2. Enchytraus harurami Steph. 

1914. Enchytrceus harurami , Stephenson, Rec. Ind. Mus. x, p. 335, 

text-fig. 7, pi. xxxvi, fig. 1. 

1915. Enchytrceus hui'urami , Stephenson, Mem. Tnd. Mus. vi, 

pp. 41, 43. 

Length 4 mm. Colour opaque white. Segments 35. Pro- 
stomium rounded; no head-pore or dorsal pores. Anterior end 
narrower than the posterior, gently tapering. Setae 2 per bundle 
throughout, both in dorsal and ventral bundles, about 53 p long in 
the posterior, 40-46 p in the anterior part of the body. Coelomic 
corpuscles numerous, nucleated, in length 10-15 p, oval, pear- 
shaped, or spindleshaped. Septal glands in iv-vi as a connected 
lobulated mass on each side ; peptonephridia in iv, extending 
into v; intestine begins in xiii. Dorsal vessel begins in xii. 
Nephridia in vii-x, and again from xiv onwards; anteseptal 
portion short, a quarter the length of the postseptal, duct one- 
third to a quarter as long as the postseptal. Cerebral ganglion 
large, slightly indented behind. Clitellum not conspicuous, 
xii-xiii. Sperm-sacs enclose testes and sperm-morula?; funnels 
relatively small, with a well-marked rim succeeded by a globular 
body, the whole resembling a thistle-funnel; vas deferens straight, 
bending dorsalwards to enter upper surface of penial body, the 
latter a small spherical mass of tightly packed cells. Ampulla of 
spermatheca spherical, small, marked off from the duct, no 
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opening into oesophagus, duct twice as long as ampulla, no 
diverticulum. 

Remarks . The sperm-sacs appear not to correspond to those of 
the Naidid®, which are produced by the backward bulging of 
certain septa; these rather appear to be due to the delamination 
of a superficial layer from the testis itself. Into this sac the 
sperm-morulae fall off; but how the spermatozoa when ripe make 
their way to the funnels is not exactly known (cf. 79, 80). 

Concerning “ excretory set® in the body-cavity, cf. 80. 

Distribution . Lahore (pond in Zoological Gardens). 

3. Enchytraeus indicus Steph. 

1912. Enchytrcem indicus, Stephenson, llec. Ind. Mus. \ii, p. 238, 
pi. xii, tig. 6. 

Length (preserved) 4 mm. Colour brownish. Segments 31. 
Prostomium short, bluntly conical. Head-pore between pro- 
stomium and first segment. Seta) about 50 p long; in ventral 
bundles 3 per bundle in ii-xi, absent in xii, 2 per bundle behind ; 
dorsal set® 2 per bundle throughout. Septal glands in iv, v, and 
vi; peptonephridia in iv ; intestine begins in xiv. Dorsal vessel 
originating in xiv. Nephridia with small anteseptal portion, and 
pear-shaped postseptal twice as long as anteseptal, its broad end 
anterior ; duct half as long as postseptal. Cerebral ganglion not 
indented behind. Clitellum xii-xiii, absent midventrally. Male 
funnels small; vas deferens coiled in the anterior part of xii, 
straight behind ; penial body spherical. No sperm-sacs. Ova in 
segments viii-xii. Ampulla of spermathec® small, spherical or 
ovoid, (probably) communicating with the (esophagus; duct 
several times as long as ampulla, bent once or twice in its course. 

Remarks. The worms were found in the egg-membranes of the 
pond-snail Ampullaria . 

The occurrence of the penial body, a compact mass of glandular 
cells surrounding the end of the vas deferens, is noteworthy, since 
this structure lias been supposed not to occur in the genus (cf. 68, 
p. 240). The seminal funnel also has here a form which is not 
very different from that found in other families—an intermediate 
condition between that and the “ barrelshaped ” funnel usual in 
the Enchytraeidm. 

Distribution. Bombay. 

Species inquirenda Enchytneidarum. 

Henlea (?) lefroyi Redd. 

1905. Henlea lefroyi , Beddard, 1\ Z. S. p. 562. 

Length 3-4 mm. Segments 27. Colour white. No dorsal 
pores detected. Set® “ of the usual Enchytraeid form,” curved ; 
2 in the lateral bundles (exceptionally 3), and 3 in the ventral. 
Septal glands in iv, v, and \ i, of equal size in the three segments. 
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Peptonephridia present but very short. (Esophagus not demar¬ 
cated from intestine ; no caeca or pouches on gut. Dorsal vessel 
anteclitellar (segment xi) in origin ; no cardiac body; no dorsal 
diverticulum as in Buchliohia . Orifices of atria conspicuous on 
xii, in line with ventral setae, which are absent here. No penial 
setae. Sperm funnels of the usual type, but details cannot be 
given. SpermathecaB open into oesophagus in v ; external open¬ 
ings in 4/5 ; no diverticulum. 

Lefroy found that the worms attacked and destroyed the eggs 
of a locust of the genus Acridium, when the ground in which these 
are deposited is moist. 

Mieliaelsen (Mem. ind. Mus. i, 1909, p. 115) considers the 
genus to which the worm belongs uncertain ; it may he a 
Jllarionina or Lumhricillus . Welch (Bull. Illinois Lab. x, 1914, 
p. 126) also criticizes the ascription of the worm to the genus 
Henlea. 


Family MON ILIG ASTH1 D,F. 

1900. Moniligastrid©, Mieliaelsen, Tier, x, p. 109. 

1919. Moniligastrida', Smith and Green, Proc. U.S. Nat. Mus. lv, 
p. 145. 

1922. Moniligastrida*, Stephenson, P.Z. S. pp. 134, 135,136, 142, 
147. 

Sette simple, pointed, sigmoid, four pairs per segment. Cli- 
tellum extending over 3 to 6 segments, including those bearing the 
genital pores. Male pores one or two pairs, in or near grooves 
10/11, 11/12 or 12/13. Female pores one pair, in 11/12 or on 
xiii or xiv. Spermathecal pores one or two pairs, in 7/8 or 8/9, 
or 7/8 and 8/9. (Esophagus with two gizzards anterior to x, or 
two to ten gizzards at beginning of intestine. Last heart two 
segments in front of ovarian segment. Meganephridial. Testes 
aud funnels one or two pairs, enclosed in one or two pairs of 
testis sacs ; vasa deferentia opening into prostate glands, or 
independently of them. One pair of ovaries in the segment 
immediately in front of the groove or segment on which the 
female pores are situated ; one pair of ovisacs extending back¬ 
wards from the ovarian segment. One or two pairs of sperma- 
thecre, with long tubular ducts. 

The above definition is slightly modified from that current 
until recently, on account of the discovery ot the new genus 
Syngenodrilus in British E. Africa. This worm is different in 
many respects from those previously known, and its discovery has 
necessitated the division of the family into two subfamilies, one 
of which contains Syngenodrilus only (Hyngenodrilin©), the other 
all the forms previously known (Moniligastrin©). 

I have recently (98) discussed the phylogenetic history of the 
family, and of the individual genera, at some length. I consider 
the testis sacs of the Moniligastrid©, which differ in essential 
respects from those of other Oligochaeta, as the morphological 
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equivalents of segments. The ancestor of the family probably 
possessed three pairs of testes, in segments x, xi, and xii; three 
pairs of funnels, prostates, and male pores, the latter in furrows 
] 1/12, 12/13, and 13/14; two pairs of ovaries, in segments xiii 
and xiv; and three pairs of spermathecaj, opening in furrows 
6/7, 7/8, and 8/9. 

Syngenodrilus is derived from the above form by a contraction, 
or huddling together, of the testis segments in such a way that 
the middle one is almost squeezed out of existence and the other 
two become testis sacs ; by a corresponding reduction of the 
number of spermathecaj to two pairs opening in 7/8 and 8/9 ; and 
by the disappearance of the anterior pair of ovaries with their 
funnels and ducts. 

Desmogaster is derived from the common ancestor by the 
contraction of the segments of the lir^t and third pairs of testes 
to form testis sacs, and the disappearance of the middle pairs of 
male organs; by a corresponding diminution in the number of 
spermathecaj, the remaining pairs opening in 6/7 and 7/8 ; and by 
the disappearance, as in Syngenodrilm , of the anterior ovary with 
its funnel and duct. 

Eupolygaster came into existence by the further disappearance 
of the posterior pair of male organs and the anterior pair of 
spermathecaj of Desmogaster. 

Drawida and Monilig aster originated from a form similar to 
Desmogaster by a contraction or huddling together of the testis 
segments like that in Syngenodrihis , but carried further, so that 
the testis sacs fuse, extinguishing the intervening segment; the 
spermathecaj are again reduced to one pair. 

Distribution . The Moniligastrinaj are mainly found in 8. India; 
also in Ceylon, Burma, Bengal, the E. Himalayas, and the other 
localities under Drawida ; outside India m the Malay Archipelago, 
Philippine Islands, Japan, China, Caroline Islands, Bahamas. The 
8yngenodnlinaj lune been found only in British E. Africa. 


Subfamily MONILJ GASTRINS. 

1890. Monihgastridaj, Rosa, Ann. Mus. Genova, (2) ix, pp. 308, 
080,391. 

1895. Moniligastridaj, Beddard, Mouog. p. 192. 

1900. Moniligastrida*, Michaelsen, Tier, x, p. 109. 

1909. Monihgasdridie, Michueben, Mem. lnd. Mus. i, p. 117. 

1910. Moniligastridaj, MicliaeEen, Abli. Ver. Hamburg, xix, p. 20. 

1914. Moniligastrube, Stephenson, Rec. Ind. Mus. viii, p. 307. 

1919. Moniligastrime, Smith and Green, Proc. U.S. IN’ at. Mus. lv, 

j). 145. 

Male pores one or two pairs, in 10/11, or 11/12 and 12/13. 
(Esophagus with a number (2-10) of gizzards at the beginning of 
the intestine. Vasa deferontia enter each a prostate. 

The subfamily contains all the forms that have been accounted 
to the family until recent times, and coincides with the Monili- 
gastridee of previous authors up to 1919. The features which 
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distinguish the subfamily from the genus Synyenodrilus , which 
constitutes the subfamily Syngenodrilinse, are (1) the position of 
the gizzards—in front of segment x in Synr/enodrilns, at the 
beginning of the intestine in the Moniligastrinse; (2) the 

Chart I. 

Distribution of endemic species of Moniliyastruhv in India. 
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Key to the genera of Moniligastrinae. 


1. Two pairs of male pores ... Desmogaster. 

One pair of male pore9. 2. 

2. A stalked glandular mass, usually double, asso¬ 

ciated with the spermathec® . Moniligaster. 

Spermathec® without a stalked glandular mass in 

association... 8. 

8. Female pores in 11/12 . Drawida. 

Female pores anteriorly on xiii. Eupolygastkr. 


1. Genus DESMOGASTER Rosa, 

1890. Desmogaster (typ. D. doriee), Rosa, Ann. Mus, Genova, (2) 
ix, p. 869, 

1895. Desmogaster , Beildard, Monog. p. 205. 

1900. Desmogaster , Michaelsen, Tier, x, p. 110. 

1922. Desmogaster , Stephenson, P. Z. S. pp. 186, 138, 144. 

Two pairs of male pores, in 11/12 and 12/13; female pores 
anteriorly on xiv; sperraathecal pores one or two pairs, in 
7/8 or 8/9, or 7/8 and 8/9. Gizzards 7-10, at the beginning of 
the intestine. Last heart in xi. Two pairs of testes and funnels, 
enclosed in sacs, on septa 10/11 and 11/12. Two pairs of much 
elongated prostates. Ovaries in xiii; ovisacs extending back 
from septum 13/14. Spermathec® without atrial dilatation or 
stalked glands at ectal end. 

Distribution . Burma. Outside India in Sumatra and Borneo. 

1. Desmogaster dorise Rosa . 

1890. Desmogaster doriee , Rosa, Ann. Mus. Genova, (2) ix, p. 369, 
pi. xii, tigs. 2-11. 

1895. Desmogaster doriee , Beddard, Monog. p. 205. 

1900. Desmogaster dories, Michaelsen, Tier, x, p. 111. 

Length 500 mm.; maximum diameter 12 mm. Segments 
240-330. Colour yellowish brown, lighter ventrally. Prostomium 
prolobous. Set® closely paired; no set® visible on the most 
anterior segments; «a=23c. No dorsal pores. Nephridiopores 
just above 3. Clitellum ? Male pores in cd . Female pores in 
ah. Spermathecal pores in cd, eyelike. 

Septa 6/7-9/10 much thickened; a number of septa behind 
8/9 are displaced backwards, especially dorsally. Gizzards 10, in 
xx-xxix, each occupying the anterior part only of its segment. 
The last two hearts larger than the rest, in x and xi; beneath 
these two pairs are other pairs close to the oesophagus, joining 
the lateral longitudinal vessels on the body-wall. Testis sacs 
suspended on 10/11 and 11/12, projecting forwards and back¬ 
wards. Vas deferens long, joining ental end of prostate. 
Prostates about 7 mm. long, tubular, slightly curved iu S-shape, 
surface smooth ; multicellular pear-shaped glands contained within 
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the wall, peritoneal covering outside. Ovaries elongated, cylin¬ 
drical, wavy. Ovisacs elongated, in xiv and xv, extremity 
irregularly lobed, but surface not mammillary in appearance. 
Spermathecal ampulla of a flattened heart-shape, duct long and 

flue. 

Distribution. Meteleo, Cheba or Biapo List., Burma. 

2. Genus EUPOLYGASTER Mich. 

1900. Eupolygaster , Michaelsen, Tier, x, p. 112. 

1909. Eupolygaster , Michaelsen, Mem. Ind. Mus. i, pp. 117, 141. 

1922. Eupolygaster , Stephenson, P. Z. S. pp. 130, 144. 

Clitellum xii-xv ( = 4) (?). Male pores in 10/11; female pores 
on the anterior part of xiii; spermathecal pores in 7/8. Gizzards 
4-7. Last heart in x. One pair of testes and funnels, enclosed 
in testis sacs on septum 9/10. Prostates long, sausage-shaped. 
Ovaries in xii; ovisacs extending backwards from 12/13. Sperma- 
thecae without atrial dilatation or stalked glands at ectal end. 

The name was introduced by Michaelsen in the Tierreich to 
replace Polggaster Horst, previously occupied. The relationships 
of the genus are discussed by Michaelsen and Stephenson. 

Distribution. Burma. Outside India the genus occurs in 
Sumatra and Borneo. 

1. Eupolygaster browni Mich. 

1907. Eupolygaster browni, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 143. 

1909. Eupolygaster browni , Michaelsen, Mem. Ind. Mus. i, p. 139. 

Length 150 mm.; diameter 4-0 mm. Segments 293. Colour 
brownish. Prostomiuin broad, prolobous. First segment with a 
secondary furrow, exactly resembling an intersegmental groove. 
Setae very small, especially in the anterior part of the body, incon¬ 
spicuous or missing in the first 8 segments, closely paired; all 
ventral, «a=2^ta anteriorly, =1 \bc posteriorly; r/tZ=ca. §ie. 
Clitellum ? Male pores just medial from c. Female pores ? 
Spermathecal pores in similar position to the male pores. 

Septa 4/5-S/9 thickened; 9/10 displaced backwards dorsally, 
as also some of the following. Gizzards 6, a\ ell developed, in 
xix-xxiv; a vestigial gizzard in xviii. Testis sacs rather small, 
not stalked, depending into x. Vas deferens long, irregularly 
undulating but not coiled, on hinder surface of 9/10, enters ental 
end of prostate. Prostate tubular, bent in the form of a U, long 
and thick, smooth, with muscular shimmer, ectal end a little 
enlarged. No ovarian chamber noted; ovisacs moderately long, 
somewhat undulating, extending back through several segments. 
SpermathecfiB with irregularly pear-shaped ampulla, and long duct 
not sharply marked off from ampulla, lying against hinder face of 
7/8, irregularly winding. No atrial dilatation. 

Remarks. If the groove on segment i is really an intersegmental 
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groove, the numbering of the segments in this species will have 
to be increased by one, and it will differ from the other species of 
the genus. 

Distribution . Lashio, N. Shan Hills, Burma. 

3. Genus MONILIGASTER E. Perr. 

1872. Monil iff aster (typo 31. deshayesi ), E. Perrier, N. Arch. Mus. 
Paris, viii, p. 130. 

1895. Monilipastor (part.), Beddard, Monog. p. 196. 

1900. Moniliyaster, Michaelsen, Tier, x, p. 112. 

1909. Moniliffaster , Michaelsen, Mem. Ind. Mus. i, p. 140. 

1922. Moniliy aster , Stephenson, P. Z. S. pp. 141, 144. 

One pair of male pores in 10/11, one pair of female pores in 
11/12, one pair of spermathecal pores in 7/8. Gizzards 4 or 5, 
in front of the intestine. Last pair of hearts in ix. One pair of 
testis sacs on septum 9/10. Prostates with duct distinguishable 
from glandular part. Ovaries in xi. Ovisacs extending back¬ 
wards from 11/J 2. Spertnathecae uith a bifid muscular atrial 
chamber, each horn of which bears a lobulated glandular mass. 

Michaelsen subjected the type-specimens of the genus to 
re-examination, and on the basis of this and of the examination of 
a second species the characters of the genus are now definitely 
determined. 

The difference between this genus and Drawida is small, and 
consists only in the possession by Moniligaster of a pair of 
branched tubes opening into the two horns of the atrial chamber, 
or, as I should prefer to say, a pair of glands discharging each 
by its own canal into a common duct (cf. my description of 
31. deshayesi, 80), and the absence of such an apparatus in 
Drawida. Michaelsen considers that it might be allowable 
to unite the two as Moniligaster s. 1., or to consider them as 
subgenera of a larger genus Moniligaster a. 1. f54). Compare, on 
the relationships of the genus, Stephenson (98). 

Distribution. Cochin State; Travancore ; Palni Hills ; ? Ceylon. 

Key to the species of Moniligaster. 

Prostates elongated backwards, at least as far as xiii.... 31. deshayesi . 

Prostates confined to xi. M. perrieri. 

1 . Moniligaster deshayesi E. Perr. 

1872. Moniligaster deshayesi, E. Perrier, N. A roll. Mus. Paris, viii 
p. 130, pi. iv, tigs. 77-84. 

1895. Moniligaster deshayesi , Beddard, Monog. p. 199. 

1900. Moniliyaster deshayesi , Michaelsen, Tier, x, p. 112. 

1909. Moniliyaster deshayesi , Michaelsen, Mem. ind. Mus. i, p. 149. 

1910, Moniliyaster deshayesi , Michaelsen, Abh. Ver. Hamburg, 

xix, p. 54. 

1915. 31oniliyaster deshayesi, Stephenson, Mem. Ind. Mus. vi, p.57. 

Length 150 mm.; diameter 6’5 mm. Colour a medium olive 
ventrally, darker dorsally with a bluish tinge. Segments ca. 
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184. Prostomium indistinct. Slightly thickened regions laterally 
in each segment. No dorsal pores. Setae closely paired, minute; 
aa*=zbc; del slightly more than half circumference. Nephridiopores 
in ab or cd , no regular alternation. Clitellum not well marked, 
x-xiii (=4). Male apertures small, between b and c, nearer b . 
Female pores indistinct, in b. Spermathecal pores miuute, just 
below c, or in cd. 

Septa 4/5 and 5/6 fused at their peripheral attachment; 6/7- 
8/9 much thickened. Gizzards four, in xv-xviii or xvi-xix. 
Testis sacs large, on posterior face of 9/10, may extend back into 
xii; funnel fused with wall of sac. Yas deferens very long, with 
numerous loops which are bunched together, one bunch projecting 
into ix, another into x. Prostates very large, sausage-shaped, 
pearly white, extending back through several segments; vas 
passes back along it, fusing with it some little distance from its 
ental end; terminal part of prostate narrower, more shining, 
duct-like, rather twisted. Ovarian chamber present; ovisacs 
large, extending back through several segments. JSpermatheca 
with broadly ovoid ampulla and coiled duct, which joins bifur¬ 
cation of atrial appendage ; glandular appendage in vii, large, 
bifid, each half compact and rounded, v\ itli a yellowish mammillated 
surface, the whole bound down to the ventral parietes and to 
septum 7/8 by areolar tissue ; the stalks of the two halves unite 
to form a common duct, which is not dilated. 

Distribution. Parambikulam, Cochin State; Anaclinrdie and 
Neduvangad, Travancore; ? Ceylon. (Michaelsen doubts the 
statement that Perrier’s original specimen came from Ceylon.) 


a. var. minor Mich. 

1913. Momlif/aster deshayesi vnr. minor , Michaelsen, Mt. Mus. 

Hamburg, xxx, p. 78. 

Length 110 mm.; maximum diameter 4 mm. Segments ca. 
200. Colour reddish grey with greenish iridescence. Prostomium 
prolobous. Setae very fine and very closely paired; aa is about 
equal to be. Clitellum x-xiii, ring-shaped, but less distinct 
yentrally in x and xiii. Male pores about midway between b 
aud c, surrounded by small somewhat lighter areas. Five gizzards, 
the first small but not rudimentary. Testis sacs may extend back 
as far as xiv, after the manner of Drawida ghatensis . Prostates 
extend two or three segments backwards, duct not sharply 
delimited, smooth, spirally curved, half the length of the whole; 
glandular portion wavy in its course, chalky white, of glandular 
appearance, vas deferens entering its ental end. Ovisacs extend 
back to about xiv. 

HemarJc8. The atrial appendages appear to be essentially as in 
the type-form; the setae, too, seem to be arranged similarly. 
The smaller size, the number of gizzards, and the smaller extent 
of the prostates distinguish the two. 
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b. var. gravelyi Steph. 

1915. Moniligaster deshayesi \ar. gravelyi, Stephenson, Mem. J»d. 
Mus. vi, p. 59. 

Length 130 mm.; diameter 5 mm. Dorsal surface a bluish 
grey, ventral surface lighter than dorsal; lateral regions thickened, 
lighter in colour than either dorsal or ventral regions. Prostomium 
absent (or invisible). Aa = be approximately ; dd = i circumference 
in middle of body. Nephridiopores in ab or cd , no regular alter¬ 
nation. Male pores about midway between b and c. 

Vas deferens enters prostate at its ental end. Prostate extends 
back to xiii, its surface presenting shallow depressions marking 
out ill-defined lobes. Atrial gland single, a short moderately 
stout duct being given off from its under surface; spermathecal 
duct joins atrial gland on its upper border. 

Remarks. The distinguishing feature is the single character of 
the atrial gland. A specimen of the type-form which came under 
rny examination showed a gland which was only indistinctly bifid, 
and so presented a transition to this variety. 

Distribution. Trichur, Cochin State. 

2. Moniligaster perrieri Mich, 

1907. Moniligaster perrieri, Miclmelsen, Mt. Mus. Hamburg, xxiv, 
p. 146. 

1909. Moniligaster perrieri, Michaekeu, Mem. Ind. Mus. i, p. 150. 

1913. Moniligaster perrieri, Michaelsen, Mt. Mus. Hamburg, xxx, 
p. 78. 

Length 210 mm.; maximum diameter 5 mm. Segments ca. 
175. Colour bluish grey, darker ilorsally than ventrally. Pro- 
stomium prolobous or indistinctly zygolobous. Setao xery small, 
very closely paired; aa=hc; dd~ ca. i circumference. Dorsal 
pores apparently absent. Nephridiopores in cd. Clitellum ring- 
shaped, occupying ^ix-xiv (= 5j), less marked at the two ends. 
Male pores a little lateral from b, in hexagonal depressions the 
inner borders of which touch the lines of b . Female pores in ab. 
Spermathecal pores in cd. 

Septa 6/7 -8 9 moderately strong; 9/10 attenuated, pushed 
back very far. Five gizzards in xvii-xxi; the fourth strongest, 
thenceforward diminishingly strong as far as the first, the fifth the 
weakest of all, almost rudimentary. Testis sacs large, ovoid, 
depending backwards. Vas deferens enormously long, presenting 
a bunch of long narrow loops projecting forwards into ix. Pros¬ 
tates confined to xi, glandular part twice as long as thick, bent, 
surface mammillated, vas enters ental end, which is directed for¬ 
wards; duct from under surface, a little thinner than glandular 
part, about as long as thick, nacreous in appearance. Oxisacs 
very large, thick, extending backwards through a number of 
segments, it may be as far as xx. Spermatbeea resembles that 
of the previous species in all principal points except that the 
muscular atrial chamber and its horns are here shorter and 
thicker, and not so distinctly tubular. 
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Distribution . Kodaikanul and Tiger Shola, Palni Hills ; Ponnuidi 
and Bonaccord, Travancore. In both the Travancore localities 
it was found in water. 


4. Genus DRAWIDA Mich. 

1805, Monilig aster (part.), Beddard, Monog. p. 190. 

3900. Drawida , Miclmelsen, Tier. p. 114. 

1909. Drawida , Miclmelsen, Mem. Ind. Mus. i, pp. 117,137. 

1922. Drawida , Stephenson, V. Z. 8 . pp. 141, 144. 

Clitellum including the whole or the greater part of x-xiii. 
One pair of male pores in 10 11; female pores in 11/12 ; sperma- 
thecal pores in 7/8. Two to eight gizzards at beginning of 
intestine. Last heart in ix. One pair of testes and funnels, 
enclosed within testis sacs which project from septum 9/10 into 
segment x or segments ix and x. Prostates of various form. 
Ovaries in xi; this segment may he reduced to a special ovarian 
chamber of characteristic form ; one pair of ovisacs projecting 
backwards from septum 11 12. Sperimithecae with or without 
atrium-like dilatation at ectal end, without stalked glands. 

Distribution. Southern India, also Ceylon ; the Himalayas, 
especially the Eastern; Bengal; Burma ; also rarely in Central 
India; the Andaman Islands. Outside India an endemic (?) 
species has been found in Borneo (131), and peregrine species 
have been found in the Caroline Islands, Sumatra, the Sunda 
Islands, the Philippine Islands, Japan, China, and the Bahamas. 

This is one of the large Indian genera; only one species is 
known which does not occur in British India,—the one in Borneo. 
The genus presents many peculiarities. 

The external features of the In ing worms have not often been 
recorded, except by Bourne (28), who gives beautiful coloured 
figures of a number of his species. The colours are very various, 
but change in spirit, and are then less distinctive; while some 
species are deeply pigmented, others are pale, almost or quite 
without pigment. 

The genus is remarkable in having, as a rule, no dorsal pores 
(v. Introduction, Bionomics, p. B4); D. harxvelU is an exception, 
and pores are found in a \estigial condition in D. nepahnsis and 
D. rosea . 

In a few species rings of minute papilla) have been noticed, 
which, when well marked, resemble the small projections which 
bear the setie in Perichaetine worms. They are visible only 
under a dissecting microscope, and occur most markedly in the 
anterior part of the body; they are also seen in the genus 
Moniligaster , and I have suggested that they are probably sensory. 
They have not, however, been investigated histologically. 

There is sometimes to he seen a thickening of the lateral 
regions of the body (also found in Moniligaster) ; in these cases 
the body-wall seems to be slightly swollen along each side in 
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about the middle third of the half circumference, and the 
inter-segmental grooves are deeper as they pass over this tract. 

The sctas are almost always very small and closely paired; they 
may be absent in segment ii, or even further back, in either the 
lateral or ventral bundles, or both ; even when present, those of 
the most anterior segments may be very difficult to see. It is 
possible that this condition of the setae, like the absence of dorsal 
pores, maybe related to a former aquatic habit; setae of the usual 
type would be of little use in locomotion in water or mud, and the 
worm would have to depend on wriggling movements only. 
Penia! and copulatory setae are never found. 

Genital markings are found comparatively rarely. 

{Septa 5/5-8/0 are nearly invariably thickened, sometimes to a 
remarkable degree; occasionally the thickening begins w ith (> 7. 
The remainder are thin ; a few of the succeeding septa may be 
displaced somewhat backw ards. 

The number of gizzards, and their position, are not constant 
within the various species ; a difference of one or two in the 
number, and of one or two segments in their position, is not 
uncommon. The smallest number of gizzards is two, the largest 
eight; three to live are the commonest numbers; they are 
specially far back m 1). nilumburensis (some segments on each side 
of the thirtieth). All the gizzards may not reach the same degree 
of thickening; those at the anterior end of the series maybe more 
feebly de\eloped, and it is sometimes difficult to say where exactly 
the muscular development justifies the name of gizzard, the 
oesophagus becoming gradually more muscular over several 
segments. In some cases again tlie muscular thickening is 
continuous from segment to segment, and there is but little 
constriction at the septa; while in others the segmental 
thickenings are separated from each other by soft rings where the 
alimentary wall is unmodified and thin. There is no evidence 
that the peculiar development of the oesophagus is related to a 
harder nutriment—rather the reverse. 

The last heart is always in segment ix. 

The nephridia are meganephridia of a rather distinctive type, 
which I have described (98) in D. jcqmiica. They do not appear 
to be of importance from a systematic point of view, and^ the 
above reference will therefore be sufficient. 

Testes, male funnels, and developing sperm-morula? are 
contained in special sacs connected w ith septum 9/10—suspended 
on the septum and projecting backwards into segment x or more 
commonly forwards and backwards into both ix and x; in the 
latter case they may be more or less constricted by the septum. 
1 have argued (98) that the sacs represent a segment, the anterior 
and posterior walls of which have fused together for the most 
part, only remaining separate at the position of the sacs. This 
receives confirmation from the condition of the ovarian segment, 
where we see a similar contraction going forward, though without 
having reached the same degree. 

Thus in some species there is nothing unusual about segment 
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xi, the ovarian segment. In other cases it is narrow from front 
to back, and the anterior and posterior walls meet above, where 
they are inserted together into the dorsal parietes. In still other 
species septa 10/11 and 11/12 fuse dorsally for some distance 
downwards, so that on opening the animal the contents of the 
segment, which may now be called the ovarian chamber, are not 
at first displayed, and a segment appears to be missing. There 
are other peculiarities also in the cases of fully developed ovarian 
chamber, which I have described in the paper referred to above; 
septa 10/11 and 11/12 fuse together above and at the sides of the 
oesophagus, which is thus excluded from the chamber; and both are 
missing below, so that segment x communicates directly with xii. 

The prostate is the terminal part of the male deferent apparatus. 
Its form varies considerably; it may be an elongated cylinder, the 
thin vas deferens joining it at its ental end or at some point in its 
extent; or it may be a short cylinder, with the vas deferens joining 
it at its ental or sometimes apparently at its ectal end; or it may 
be reduced to a cushion-like circular or oval pad on the inner 
surface of the body-wall. Essentially it seems to be the thickened 
terminal part of the duct, the lumen widened and surrounded by 
a firm muscular coat, with a thick layer of large peritoneal cells on 
the surface ; the narrow vas deferens thus enters normally at the 
ental end. In certain cases the vas deferens, although appearing 
to join the prostate lower down, can be separated from it and 
shown to become continuous with it at its ental end; in other 
cases this cannot be demonstrated by dissection, but sections 
show that in D. japonica the condition is the same, as doubtless 
it is in other species also. The cushion-like form is thus to be 
looked on as a secondary shortening of the primitive cylindrical 
form. 

The investment of peritoneal (“glandular”) cells varies; in 
some cases it appears as a number of pear-shaped aggregations, in 
others as a mammillated covering, while in others the peritoneum 
seems to have its more usual characters, and the muscular coat 
of the prostate appears with the characteristic shimmer. The 
glandular cells do not appear to communicate with the lumen of 
the prostate (Stephenson, 98). The presence or absence of these 
glandular cells has some systematic importance; thus Michaelsen 
(58) establishes a closely related group of forms (the pelluckla 
group) of which a smooth muscular prostate is one of the 
characters. 

The spermathecee have a characteristic form. They begin in an 
ovoid or pear-shaped ampulla, which is attached to the posterior 
face of septum 7/8 by a mesentery, usually within the arch of the 
nephridium, and not far from the middle line; from the lower 
end of the ampulla passes the duct, long, fine, and coiled, also 
attached by mesentery to the septum; on reaching the ventro¬ 
lateral body-wall the duct ends in one of several ways:—either it 
may immediately pass to the exterior without undergoing any 
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dilatation, or with only a slight dilatation which is concealed 
within the body-wall; or its terminal part may be expanded, the 
expansion being larger or smaller, simple or bifid,—the expansion 
being the continuation of the duct; or from the somewhat dilated 
terminal part of the duct a diverticulum may arise, sometimes of 
considerable size, narrow and elongated or broad and sac-like. 
The whole of this terminal apparatus is contained in segment vii, 
except that one horn of the bifid atrium may be situated on the 
posterior side of the septum. 

Michaelsen (54) compares the several parts of this whole 
apparatus with the parts of the spermathec® of the Megascolecid®. 
In the Megascolecid® the spermatozoa are contained in the 
diverticula, the main pouch being apparently glandular in function; 
the opposite is the case in the Moniligastrid®. Still it does not 
seem possible to homologize the ampulla of the Moniligastridae 
with the diverticulum of the Megascolecidae and vice versa ; the 
invariable part of the Megascolecid apparatus is the main pouch, 
and so it is in the Moniligastridae; these are therefore homologous 
with each other, and with the simpler organs of the lower families. 
The diverticula of the Megascolecidae and the atrial sacs or 
branched glands of the Moniligastridae (Drawida and Moniligaster) 
have been evolved independently, and so are not to be considered 
as homologous. 

For the relationship of Drawida to Moniligaster , and the mode 
of derivation of the several genera of Moniligastrin® from the 
common ancestor, see Michaelsen (54), and Stephenson (98). 

In describing species of Drawida the important characters are 
the following:—Pigmentation; closeness of pairing of the set® 
and relative extent of the intersetal intervals; the positions of the 
male, female, and spermathecal pores with reference to the setal 
lines; genital markings ; number and position of gizzards; shape 
and position of testis sacs ; shape of prostate and condition of its 
surface; presence or absence of an ovarian chamber; description 
of atrium—its size, and presence or absence of sac-like appendage. 


Key to the Indian species of the genus Drawida. 


1. Two gizzards . 2. 

More than two gizzards. 7. 

2. Genital papill® pvesent. 3. 

Genital papill® absent . •'>. 

3. Prostates two pairs. 1). scaitdens. 

Prostates one pair . 4. 

4. Spermathecal atrium small, pear-shaped .. D.japonica (part.). 

Spermathecal atrium absent. D . modesta . 

5. Setal interval aa less than be . I), travanccrensis. 

Setal interval aa equal to or greater than be. 6. 

6. Atrium a bilobed widening of end of sper¬ 

mathecal duct . D. minuta (part.). 

Atrium a simple ovoid sac, duct entering 
its octal end .. D. willsi. 
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7. Sperm a the cal atrium absent. 

Spermathecal atrium present. Ph 

8. Setal internal aa equal to or greater than be. 9. 

Setal interval an less than be . 14. 

9. Spennathecal pores in or near* or cd .... 10. 

Spermathecal pores between b and c , but 

nearer b . JX fakir. 

10. Doi>al pores present. I), baneelli. 

Dorsal pores absent . 11. 

13. Male pores midway between b and c . 1). baneelli var. 

impertusa (part.). 

Male pores between b and c, but nearer to b. 1). pellucida (part.), 12. 
Male pores between b and c, but nearer to c 
(just below c) . I). ken,pi (part.). 

12. Genital marking as a ridge on ix. var. stetcarti. 

No genital ridge. 13. 

13. Non-pigmented. f. typica (part.). 

Heavily pigmenteu. var. bournei. 

14. Setal interval aa in middle of body equal to 

half be . D.fridenci. 

Setal interval aa in middle of body greater 
than half be ... 15. 

15. Complete ovarian chamber ; indefinite 

genital papillae on segment x. I), baneelli var. 

Complete owuian chamber ; genital papilke impertusa (part.). 

on segment ix. 1). rotunyana. 

Ovarian chamber incomplete or absent; no 

genital papillae. D. pellucida var. 

pallida (part.). 

16. Atrium bilobed. 17. 

Atrium not bilobed . 21. 

17. Testis sacs much elongated backwards . . 18. 

Testis sacs with the usual relations. 19. 

18. Each prolate composed of two finger- 

shaped structures side by side . I). somavarpatana. 

Each prostate a single ovoid or pear-shaped 
mass . I), ghatensis. 

19. Male and spermathecal pores in ab . D. minuta (part.). 

Male pores between b and c, spermathecal 

pores in ed . I). robusta f 20. 

20. Setal interval aa greater than Ac. var. typica. 

Setal interval aa not greater than be . var. ophidiaides. 

21. Setal interval aa in middle of body equal to 

or greater than be . 22. 

Setal interval aa less than be . 34. 

22. Spermathecal atrium not separated off from 

end of spermathecal duct, of which it is a 

dilatation . 23. 

Atrium a sac or projection independent of 
ectal end of spermathecal duct . 29. 

23. Worm of large size, over 500 mm. long . . 1). nilamburensis 

Worm less than 250 mm. long. 24. 

24. Prostate elongated or teat-like. 25. 

Prostate hemispherical, hemiovoidal, or 

cuboid . 26. 

25. Ovarian chamber present .. 1). elegans. 

No ovarian chamber . 1). imiqua. 
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20. Surface of prostate soft and glandular_ 

Surface of prostate smooth and muscular.. 

27. No genital markings . 

Genital markings as seminal grooves lead¬ 
ing backwards from near male pores..., 

Genital markings as oval thickenings on xi. 

28. Accessory glands in spermatliecal region.. 
No accessory glands in spermatliecal region. 

29. Genital markings present . 

Genital markings absent. 

30. Genital markings as discrete papillae .... 
Genital markings as large transversely 

oval areas. 

31. Gizzards about eight. 

Gizzards about three or four. 

32. Atrium small or moderate in size. 

Atrium a large or very large sac. 

33. Atrium teat-like; dd equal to half circum¬ 

ference . 

Atrium small, pear-shaped ; dd greater 
than half circumference . 

34. Atrium a dilatation of the end of the sper- 

matliecal duct . 

Atrium an independent sac . 

35. Prostates smooth. 

Prostates glandular. 

80. Length 300 mm. or more . 

Length less than 200 mm. 

87. Seminal grooves and ridges leading back¬ 
wards from male pores . 

No seminal grooves and ridges. 

38. Length about 500 mm. 

Length less than 200 mm. 

39. Ovarian chamber present; male pores 

midway between b and c . 

No or incomplete ovarian chamber ; male 

pores nearer c than b . 

No or incomplete ovarian chamber: male 
pores nearer b than c; thickened patches 
on xi . 

40. Body flattened vertically; colour almost 

black . 

Shape and colour otherwise . 

41. Atrium sac-like or pear-shaped. 

Atrium narrow ana elongated, finger- or 

club-shaped .. 

42. Setal interval dd equal to half circumference. 

Setal interval dd greater than half circum¬ 
ference . 

43. Genital marking as a transverse oval area 

on x and xi . 

Genital markings, if present, as small 
papillae on vii, x, and xi. 

44. Male and spermatliecal pores in b . 


27. 

28. 

77. kempi (part.). 

J). snlea*a. 

I) . hnutrcnsis (part.). 
Jj. shunkavai. 

1>. pellucida 

f. typica (part.). 

30. 

31. 

J) . japonicn (part.). 

J). chain kadi ana. 

J). decoweyi. 

32. 

33. 

48. 

J). para nihil uhtmana. 

D. parva. 

35. 

40. 

30 

38. 

J). yraudit. 

37. 


7). matthaii. 

I) . pellucida \ ar. 

pallida (part.). 

J) . naduratamens's. 

39. 


I). sapphirinaoides. 
I), chlorina. 


1). kanarensis (part.) 

7). bnmnea. 

41. 

42. 


45. 

43. 


44. 

1). annamlaln. 

1). papillifcr. 
77. ramnadana. 

K 
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Male pores midway between b and c, sper- 
matliecal pores just below o ; no genital 

papillae on xi. B. nepaiensis . 

Male pores immediately outside b, sperma- 
thecal pores between b and c ; genital 
papillae on xi. B. rosea . 

45. Length less than 60 mm. 46. 

Length 100 mm. or more . 47. 

46. No genital markings . B . affinis . 

Genital papilla) on vii. B. jalpaigurensis. 

47. Prostate smooth ; dd greater than half 

circumference . B . hodyarti . 

Prostate glandular; dd greater than half 
circumference . B. rangamatiana, 

48. Prostates thickly tubular . B. burchardi. 

Prostates flattened from side to side .... B paradoxa. 


The preparation of the above key lias presented difficulties; 
and where the comparatively few characters that have to be relied 
on do not chance to have been noted, or vary, or are described in 
ambiguous terms, it has been necessary to enter a species more 
than once in the key. Thus the number of gizzards is variable 
within a species; the relative extent of the intersetal intervals 
aa and be may perhaps vary according to the state of contraction 
of the body-wall at the time of fixation, or may be stated 
ambiguously ; e. g., “ aa equal to or slightly less than be ” ; and, 
where all degrees exist, there is obviously room for difference of 
opinion in cases of very slight dilatation of the end of the sperma- 
thecal duct—does it exist, and should it be ranked as an atrium ? 
In B. ghataisis I found variations in the gizzards and sperma- 
thecal atrium which would have necessitated so many entries 
that here I have been compelled to take account only of Michael- 
sen’s original description. 

The genus was established by Michaelsen in 1903 ( 38 ), being 
separated off from Moniligaster; a division had. previously been 
suggested by Eosa (Ann. Mus. Genova, xxxvi, p. 507). The 
distinction is in the spermathecal atrium; in the worms which 
retain the name Moniligaster this has the form of a bifid muscular 
chamber, each horn of which bears a gland consisting of branched 
tubes; in Brawida there are no glands, and the atrium may be 
bifid, simple, a mere swelling of the end of the duct, or absent 
altogether. When first established, Michaelsen used Brawida as a 
feminine; and it so figures in his list of Indian worms in 1909 ( 54 ); 
in 1910 (125) he thinks it is more correct to make it masculine, and 
in his second Indian list ( 58 ) the specific names are altered accord¬ 
ingly. I have retained it as a feminine in the present work. 

A number of species were described by A. G. Bourne during 
the earlier years of his residence in India; some of these were 
named, and a few characters noted, in a paper in 1886 ( 8 ), but 
the notes are in no sense a description of the worms. In a paper 
in 1894 ( 28 ) the descriptions are in certain cases somewhat 
amplified, but their baldness still leaves us wishing that the 
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author had been more generous. Beddard, when composing his 
Monograph of 1895, apparently had not this latter paper of 
Bourne’s before him ; at any rate he does not recognize any of 
Bourne’s species as being sufficiently known for systematic 
purposes. Michaelsen ( 38 ) is more inclusive. 

Moniligaster ruber , though it appears in both of Bourne’s 
papers, is quite unrecognizable. Its length is stated to be about 
100 mm., the average diameter 3*5 min., the maximum near the 
anterior end 5 mm. (from the figure); the body-wall is thin, the 
organs showing through ; from the figure the colour is brownish. 
The gizzards occupy segments xiii and xiv only. Pound at Salem. 

Moniligaster papillatus , mentioned in Bourne's earlier paper, is 
characterized by the tubular projections bearing the male pores 
(this, however, is not of much value); the gizzards are in segments 
xvi-xx ; and it is said to be a much longer worm than any of the 
others mentioned in the same paper with the exception of 
M. grandU . In the second paper Bourne puts M. papillatus as a 
synonym of M. uniqua ; no justification is offered for this— 
indeed, M. uniqua is stated to be a small weak-looking worm. 
Michaelsen ( 38 ) accepts Bourne’s identification ; I think 
papillatus may be eliminated from consideration altogether. 

M. nacluvatamensis is one of Bourne’s species which is admitted 
by Michaelsen in the Tierreich ( 38 ), and figures in his list of 
Indian species in 1909 ( 54 ) ; it is, however, omitted from his 
list of 1910 ( 58 ), but T cannot discover which species he lias 
united it with. There are only two other species of anything 
like its length (500 nun.)— nilamburensis and grand is ; from 
nilamburensis it is sufficiently distinct, and from grandis the 
glandular prostate should distinguish it; though Bourne remarks 
that it is very like J/. grandis , occurs along with it, but may be 
easily distinguished by its small pointed prostomium. 

A number of related groups of species can be distinguished. 
Thus Michaelsen ( 58 ) has subsumed D . bouimei (with which 
D. pauli is identical) under D. pellucida as a variety, and holds 
/>. grandis also to be related; /). friderici , barwelli , and uniqua 
may also belong to the same assemblage, and probably rotun- 
gana also. Of these barwelli is a wanderer (Travancore, Burma, 
Philippine Islands, Caroline Islands, and the var. impertusa at 
Bombay); pellucida is found on the Nilgiris and in the Abor 
Country ; uniqua and grandis occur in the Nilgiris, rotungana in the 
Abor Couutry, and friderici aud pellucida var. bournei in Ceylon. 

D . parva and parambUeulamana are much alike, and in the same 
group perhaps sulcata and kanarcnsis , and possibly burchardi , may 
be included. D, parva and sulcata are both from the Nilgiris, 
and parambUeulamana from Cochin not very far away; but 
kanarensis comes from some distance (roughly 30l> miles) to the 
north, and burchardi from the Andamans and Sumatra; parva 
has also been found in the Aru Islands. 

D. chlorina and sapphirinaoides are from the Nilgiris, aud seem 
to resemble each other in most points. 

K 2 



132 


M0K1LIG ASTRIDE. 


Lastly there is a well-marked group of related species found at 
Rangamati (Chittagong Hill Tracts); this consists of D . affinis , 
rangamatiana , hodgarti , and papillifer ; jalpaigurensis , also related, 
comes from 340 miles to the north-west; the group has affinities 
with nepalensis , also found at Rangamati, and in addition at 
Katmandu, another 200 miles beyond Jalpaiguri; and perhaps 
with iravancorensis from S. India. 

1. Drawida affinis Steph. 

1917. Drawida affinis, Stephenson, ltec. Ind. Mas. xiii, p. 368. 

Length 37 mm., maximum diameter 3 mm. Segments 115. 
Colour a medium grey. Prostomium small. Set® closely paired ; 
«« = > or i he i dih= | circumference. Nephridiopores in line 
with cd. 6litellum ? Male j)ores inconspicuous, in b. Female 
pores ? Spermathe *al pores perhaps slightly ventral to c. 

Septa 5/6 -8/9 moderately thickened. Three gizzards, in xiii— 
xv. Testis sacs wholly in x, o\oid. Yas deferens narrow, 
coiled, in x. Prostate tubular, of several closely applied coils or 
loops, rather shiny, narrowing progressively towards ectal end; 
joined by las at a point ental to middle of its length. Ovarian 
chamber as in D. hodgarti. Ovisacs? Ampulla of spermatheea 
approximately spherical; atrium as in 1). hodgarti. 

Remarks. Only a single specimen w as obtained ; the hinder 
end was regenerating. The worm belongs to the same group 
as hodgarti (elongated prostate, much elongated spermathecal 
atrium); a distinction is the relatively narrow' interval between 
the ventral setal bundles. 

Distribution. Rangamati, Chittagong Hill Tracts, Bengal. 

2. Drawida annandalei Steph. 

1913. Drawida annandalei, Stephenson Spol. Zeyl. wii, p. 261, 
pi. i, fig. 7. 



Fig. 47. —Drawida annandalei Steph.; genital area. 

Length 35 mm.; maximum diameter 1| min. Colour olive. 
Segments 137. Prostomium prolobous. Set® closely paired; aa 
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less than be; circumference. Clitellum includes g of x 

and | of xiii (=3|), not well marked. A genital area (text- 
tig. 47) over groove 10/11, darker in colour, transversely ova), 
extending from setae of x to those of xi; within it a smaller 
oval area ltfarked out by a slight ridge. Male pores in ah. 

Septa 5/6—8/9 much thickened. Three gizzards, in xii-xiv. 
Testis sacs projecting forwards and backwards from septum 9/10; 
vas deferens coiled, in ix and x, joins ent.al end of prostate, which 
is a vertical tube covered with a thick layer of glandular cells, 
the whole a short cylinder occupying the height of the segment, 
or directed forwards. Ovisacs extend backwards through several 
segments (to xvi), and are dilated at their hinder ends. Ampulla 
of spermatheca a relatively small spherical sac; atrium of moderate 
size, sac-like, narrowing and becoming tubular at its base r where it 
is joined by the sperniathecal duct. 

Remarks. The specimen was single, and being of small size was 
investigated by means of sections. The species presents some 
resemblance to D. ramnadana. 

Distribution. Caveri River, Tanjore, S. India (in the mud below 
the water). 

3. Drawida barwelli (Redd.). 

1890. Monilif/aster beddardii, Rosa, Ann. Mus. Genova, (2) ix, 

p. 879, pi. xii. fig. 12. 

1895. Monilif/aster banrcUi , Beddard, Monog. p. 200. 

1900. Drawida barwelli , Miohaulsen, Tier, x, p. 116. 

1910. Drawida bancehi , Miclmelsen, Abh. Ver. Hamburg, p. 01. 

1886. Monilif/aster barwelli , Bcddavd, Ann. Mag. N. IL (0) xvii, 

p. 94, pi. ii, figs. 4-6. 

1887. Monilif/aster banvelli , Beddard, Zool. Anz. x, p. 678. 

1888. Momlit/aster barwelli, Beddard, Quart. J. Mic. Sci. xxix, 

p. 119, pi. xii, tigs. 10-12. 

1891. Monilif/aster barwelli, Beddard, Tr. Roy. Soc. Edin. xxxvi, 

p. 2, pi. figs. 1-10. 

Length 30* 38 mm.; maximum diameter 2*0 mm. Segments 
ca. 110. Colour yellowish to greenish brown. Body somewhat 
Rattened. Prostominm without, dorsal process, small; segments 
i and ii short. Seta3 closely paired, aa = be ; on ii are small. 
Dorsal pores present. Nephridiopores in cd. Clitellum ring- 
shaped, x-xiii (= 1). Male pores between b and e. Female pores 
in b. Spermathecal pores in c. 

Septa 0/6-8/9 much thickened. Gizzards three or four, m 
xiii or xiv to xv or xvi. Testis sacs projecting forwards into ix 
or backwards into x ; prostates pear-shaped, with a thick glandular 
investment. Ovaries in segment xi, which is very short; egg- 
sacs absent(?). Bpermathecas with pear-shaped ampulla, long 
duct, and no atrium. 

Distribution. Kerumaadi, at S. end of Vembanaad Lake, 
Travancore; Chiala, Padaung Hist., Burma. Outside India it 
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has been obtained from Jap I. (Carolines), from Lombok, and 
from Manila; there is a doubtful record from Flores. It is thus 
one of the peregrine species of the genus. 

a. var. impertusa Steph. ^ 

1920. Drawida barwelli var. impertusus , Stephenson, Mem. Ind. 

Mus. vii, p. 200. 

Length ca. 45 mm.; diameter 3*5 mm. Segments ca. 130. 
Colour a blotchy olive, darker dorsally. Prostomium small, 
prolobous. Dorsal pores absent, indicated in some specimens as 
small pale dots, but no perforations. Setal interval aa rather less 
than be, except at hinder end. Male pores bounded by very 
prominent anterior and posterior lips ; a pair of indefinite but 
fairly large whitish papilhe on the segment in front of the male 
pores. Four gizzards, in xiv-xvii. Prostates flat, sessile, almost 
circular. Ovarian chamber present, annular; ovisacs present, 
extending back to xiii or xiv. Otherwise as for the typical form. 

Distribution. Bombay. 

4. Drawida brunnea Steph. 

1915. Drawida brunnea , Stephenson, Mem. Ind. Mus. vi, p. 151. 

Length 40 mm. ; maximum diameter 5 mm. Segments 120 ; 
body short aud relatively very broad, dorso-ventrally flattened. 
Colour almost black dorsally, slightly lighter ventrally. Prosto- 
inium not recognizable. Setae very small and very closely paired, 
not distinguishable in ii ; aa rather less than bc\ (hi =.] circum¬ 
ference. Clitellum ? Male pores bordered by prominent lips, 
about midway between b and c. Female pores apparently 
between h and c, but nearer h. Spermathecal pores in cd. 

Septa 5/G-8/9 somewhat thickened. Three gizzards, in xiii— 
xv, the first less firm than the others. Testis sacs large, 
projecting on both sides of 9/10, more into x, not constricted by 
the septum; vas joins prostate on inner side; prostate opaque 
white, ovoid, with short moderately thick stalk, smooth but no 
muscular shimmer. Ovarian chamber with its roof at the dorsal 
parietes; funnel extends upwards on each side of gut nearly to 
mid-dorsal line; ovisac in xii, tapering towards its tree end. 
Spermathecal ampulla ovoid, atrium mammillary in shape, sessile 
on parietes, joined by the duct at its base. 

Remarks . Perhaps related to D. travancorensis. 

Distribution. Parambikulam, Cochin State. 

5. Drawida burchardi Mich. 

1909. Drawida burchardi , Michaelsen, Mem. Ind. Mus. i, p. 149. 

1902. Drawida burchardi , Michaelsen, Mt. Mus. Hamburg, xix, 
p. 7. 

Length 50 mm.; diameter 1*4mm. Segments ca. 180. Colour 
pure white. Prostomium prolobous, very small. Set® small, 
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closely paired; on segment xx aa=s6c, ddss just over half the 
circumference. Nephridiopores in ccl, Olitellum? Male pores 
on large eye-shaped papillae lateral to ab, nearer ab than cd. 
Eemale pores perhaps in ab. Spermathecal pores in cd. 

Septa 5/6-8/9 uncommonly strongly thickened; 7/8-14/15 
dorsallv displaced backwards, 13/14 most so (about half a segment). 
Three gizzards, in xv-xvii. Testis sacs project somewhat in front 
of the septum, and extensively behind into x and xi; funnel 
ventrally in testis sac, in x, fused with wall of sac. Yas uncom¬ 
monly long, forming a large coil on each side of the septum. 
Prostates thickly tubular, either with or without glandular 
covering. Apparently no ovarian chamber; ovisacs long, irregu¬ 
larly bent. Spermathecal ampulla globular, its duct opening 
into the neck of a long slender pear-shaped atrial sac. 

Distribution. Mt. Harriet, 8. Andaman Island. Also outside 
India in Sumatra. 

6. Drawida chalakudiana Steph. 

1915. Dratvida chalakudiana , Stephenson, Mem Ind* Mu*, vi, 
p. 54, pi. vii, fig. 7. 

Length 41 mm.; diameter 1*5 mm. Segments 135. Colour 
bluish grey, darker dorsallv. Prostomium prolobous. Setae not 
very closely paired anteriorly; aaszbc, dd=± circumference. 
Nephridiopores (? always) in cd. Clitellum ? Male pores in 6, 
female in a, spormathecal in c. A transversely oval genital 
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Fig. 48.— Drawida chalakudiana Steph.; genital region, diagrammatic. A., an¬ 
terior genital area; b., light margin of posterior area; c., darker 
coloured interior of posterior area; d., a shallower part of groove 
10/11 ; e. t median tubercle. 

marking (text-fig. 48) in 10/11, extending from the setal zone of 
x to that of xi, and in a transverse direction occupying the 
whole ventral surface; its margin white, the interior darker; 
included in the area a semicircular raised patch on x, with its 
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base at the furrow. A less well-marked and less extensive area, 
similar in shape, light in colour, thickened, bisected by 7/8. 

Septa 5/6-8/9 thickened, the first less than the rest. Three 
gizzards, in xiii-xv, not well marked. Testis sacs large, project¬ 
ing more forwards into ix than backwards into x, not constricted 
by the septum. Vas enters prostate at middle of its height. 
Prostate a large rectangular block, taking up the whole length of 
the segment, attached to the parietes by a somewhat narrowed 
base, soft in texture. Ovarian chamber has the dorsal parietes 
for its roof; ovisacs extend back to xvi, tubular, gradually 
narrowing behind. Spermatheeal ampulla spherical, duct appar¬ 
ently joins atrium within the body-wall; atrium conspicuous, 
sac-like, cylindrical. 

Distribution. Chalakudi, Cochin State. 

7. Drawida chlorina (A. G. Bourne). 

1894. Moniliyaster chlorina. Bourne, Quart. J. Mie. Sei. xxxvi, 
p. 364, pi. xxiii, tig. 5. 

1900., Drawida chlorina , Michaelsen, Tier, x, p. 119. 

Length 130 mm. ; diameter 3jf mm. Segments 135, not 
annulated. Colour slightly pigmented, greenish when put- in 
spirit. Setae absent from ii; be, dd=cn. .] circumference. 

Nephridiopores in cd. Male pores between h and nearer c. 
Female pores in ab. Spermatheeal pores in cd. 

Septa 5/0-8 9 thickened. Four gizzards, in xiv-xvii. Tentis 
sacs ovoid, with rather pointed ends. Prostates hemispherical, 
of glandular appearance. Ovaries not enclosed in an ovarian 
chamber. Spermatheca) with pear-shaped or ovoid ampulla and 
small atrial dilatation at ectal end. 

Distribution. Ootacamund, S. India. 

8. Drawida decourcyi Steph. 

1914. Drawida decourcyi , Stephenson, ltec. Inch Mus. viii, p. 373. 

Length 100 mm. ; maximum diameter 8 mm. Segments 226; 
except the first four are biannulate as far as the middle of the 
body (vii and viii triannulate). Colour a dark bluish green 
dorsally, pale green elsewhere. Prostomium invisible. Seta) 
closely paired, beginning on ii; aa=Ac, dd~\ circumference. 
Clitellum ? Male pores large curved slits with convexity back¬ 
wards and somewhat inwards, their centre a little outside b , 
lying within a deep rectangular depression which includes more 
of x than of xi. Female pores in b (or between a and b). 
Spermatheeal pores below c , nearer c than b. 

Septa 4/5-8/9 thickened, especially 5/6-S/9. Eight gizzards, 
in xviii-xxv, with an additional rudimentary gizzard in xvii; the 
cesophagus is muscular even in front of xvii, as far as xv. Testis 
sacs confined to x; vas deferens a relatively immense closely- 
packed coil, larger than the testis sac, in ix and x. Prostate 



DRAWIDA. 


137 


oval, cushion-like, sessile; surface shining, muscular. Ovarian 
chamber present; ovisacs irregularly bulged, extending back into 
xiv. Ampulla of spermatheca subspherical; duct joins atrium at 
base of latter; atrium an o\al sac, partly in the body-wall, in 
length about equal to half that of the segment in which it lies. 

Remarks . The very large number of gizzards, and the immense 
vas deferens, are noteworthy features. 

Distribution . Kotung and Kenging, Abor Country, E. Himalayas. 

9. Drawida elegans Rao. 

1921. Drawida elegans, Kao, Ann. .Mag. N. H. (9), viii, p. .519; 

pi. xv, tigs. 1 c, 2 v ; pi. xviii, tig. 10 d. 

1922. Drawida elegans, Stephenson, Ann. Mag. N. II. (9), ix, 

p. 133. 

Length 130 mm.; maximum diameter 5 mm. Segments 206; 
viii—xviii bi- or trianuular. Colour grey, lion-pigmented. Pro- 
stomium retractile, prolobous. No dorsal pores. Nephridio- 
pores in line with lateral setae. Seise closely paired; aa=bc, 
d(l=i circumference. Chtellum ? Male pores small, a littln 
outside line of 6. Female pores minute, in b. Spermathecal 
pores in line with t\ 

Septa 5/6-8-9 exceptionally stout. Ehe gizzards, in xii-xvi, 
tlie first rudimentary. Testis sacs depending into x; vas 
deferens a very bulky coil in ix and x, enters prostate near ental 
end of latter. Prostates elongated, no separate stalk. Ovarian 
chamber present. Ovisacs in xii, hinder end bent forwards, 
narrower. Spermathecal atrium large, much larger than ampulla, 
shortly pear-shaped, narrower end on the body-wall; duct enters 
its upper pole. 

Distribution. Bhagamandla, Coorg, S. India. 

10. Drawida fakir Cogn. 

1911. Drawida fakir, Cognetti, Ann. Mag. N. H. (8), vii, p. 495, 
pi. xiii, tiiis. 1 3. 

Length 85 mm.; maximum diameter 3 mm. Segments 98. 
Colour a uniform lilac-grey. Prostomium prolobous. Setas 
closely paired ; aa = bc, dd = a little more than half the circum¬ 
ference. Dorsal pores not.seen. Xeplnidiopores in d. Clitellum? 
Male tubercles a little lateral to 5, small, conical, contained in 
two small and not very deep pouches, like those of D. sulcata. 
Female pores in b . Spermathecal pores a little lateral to b. 

Septa 6/7-8/9 somewhat thickened. Four gizzards, in xiii-xvi. 
Last heart in ix ; in x a pair of trunks arise, which are directed 
backwards, joining the subneural at the anterior face of septum 
11/12. Testis sacs project on both sides of 9'10, the anteseptal 
part again divided by a constriction, the postseptal part the 
larger. Vasa deferentia short and a little wavy. Prostates white, 
tubular, closely coiled, of equal thickness throughout, muscular at 



138 


MONIMGASTRIDjE. 


the ectal end, joined by the vas at the ental end. Ovaries 
enclosed in a thin-walled pericesophageal capsule (=ovarian 
chamber). Ovisacs cylindrical, in xii, folded on themselves. 
Ampulla of spermatheca globular, duet loosely coiled; no 
muscular atrial chamber. 

Distribution. Arumanallur, 45 km. S.E. of Trivandrum, S. India. 

11. Drawida friderici (Mich.). 

1897. Moniligaster friderici, Michaelsen, Mt. Mus. Hamburg, xiv, 
p. 169. 

1900. Drawida friderici, Michaelsen, Tier, x, p. 115. 

1910. Drawida friderici , Michaelsen, Abh. Yer. Hamburg, xix, 
p. 49. 

1913. Drawida friderici , Michaelsen, Mt. Mas. Hamburg, xxx, 
p. 74. 

Length 105 mm.; diameter 0-7 inni. Segments ca. 370; 
secondary annulation on vii-xiii, most marked on x-xii, where the 
segments are triannulate or (xii) quadrianimlate. Prostomiuin 
zygolobous. Posterior end tapering. Dorsal pores represented 
by pits on inner surface of body-wall. Seta; closely paired; c and 
d much finer than a and 6; aa=\bc in middle and hinder parts 
of body, fee smaller in the anterior part,and in front of xi <ta=hc ; 
dd less than | circumference in middle and hinder parts of body. 
Nephridiopores in middle of body in cd. Clitellum ? Male pores 
just above fe, on prominent papilla;. Female pores in «b (?). 
Spermathecal pores just below c. 

Septa 5/6—8/5) thickened; 9/lf)-ll T2 displaced backwards 
dorsally. Three gizzards, in xiii-xv, the first feebly developed; 
traces of thickening in xii. Testis sacs strongly constricted by 
the septum. Prostates thickly ovoid, sessile, smooth. (Marian 
chamber probably not present: ovisacs long, thin, tubular, 
reaching as far as xiv. Spermatheca with sac-shaped ampulla; 
no atrial dilatation. 

Remarks. The distinction from the pelludda group is 
principally in the setal relations; here aa : fec= 1 : 2, and the 
dorsal seta; are considerably smaller and closer together ( cd=\ab) 
than in that group of forms (Michaelsen, 58). 

Distribution. Trineuinali, N. Province, Ceylon. 

12. Drawida ghatensis Mich. 

1910. Drawida ghatensis , Michaelsen, Abh. Ver. Hamburg, xix, 
p. 52, pi. figs. 1, 2. 

1913. Drawida ghatensis , Michaelsen, Mt. Mus. Hamburg, xxx, 
p. 77. 

1915. Draicida ghatensis , Stephenson, Mem. lnd. Mu«. vi, p. 49, 
pi. vii, fig. 6. 

Dimensions vary considerably ; length 80-195 mm.; diameter 
2-7 inm. Segments 145-186. Colour grey-brown, with bluish- 
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green pigmentation dorsally at anterior end. Lateral regions in 
anterior part of animal appear thickened. Prostomium prolobous 
or zygolobous. Setae fairly closely paired; aa slightly greater 
than be ; dd slightly greater than \ circumference; one or two of 
the anterior segments may lack setae, ventral or lateral or both. 
Nephridiopores usually in cd up to xv, behind xv in ah or cd. 
Clitellum x-xiii, interrupted between the lines of setae a . Male 
pores about midway between h and c. Female pores in ab. 
Spermathecal pores just below c, the upper end touching the linec. 

Gizzards variable in number and position; four, in xvi-xix or 
xix-xxii; or six, in xiv-xix or xvi-xxi. Testis sacs situated far 
back, in extreme cases in xiii-xvi, taking up several segments, 
connected by a narrow neck with septum 9/10. Yas deferens 
winding or coiled, lying partly in the neck of the sac. Prostates 
ovoid or thickly pear-shaped, with investment of glandular cells. 
Ovarian chamber present; ovisacs reach back to xv or xvi. 
Spermathecal ampulla thickly pear-shaped. Atrium variable ;— 
large, with bilobed cavity, duct entering atrium in the depression 
between the lobes; or an upwardly-projecting papilla; or ovoid 
and sessile on body-wall; or embedded in a recess in the body- 
wall and not projecting. 

Remarks. A variable species, especially in regard to size, 
gizzards, and spermathecal atrium. 

Distribution. Temnalai, Maddathorav, and Kiilattnpuzha at 
the foot of the western slopes of the Western Ghats, in 
Travancore; Kottayam, Ponmudi, Bonaccord, also in Tra\ancore; 
Ivavalai, and on the Forest Tramway, in Cochin State. 

13. Drawida grandis (A. O. Bourne). 

1880. Moniligaster grandis. Bourne, P. Z. S. p. 071. 

189*1. Mmulig aster grandis , Bourne, Quart. J. Mic. Sci. xxx\i, 
p. 807, pis. xxii, xxiv,xxv fig. 27. xxvi figs. 31-31, 37-11, 
xx\ii, xxviii. 

1895. Montligaster grandis, Beddard, Monog. p. 198, 

1900. Dr a u'ida grand is, Micbaelseu, Tier, x, p. 117. 

1910. Drawida grandis , Miehaelsen, Abli. Ver. Hamburg, xix, 
p. 48. 

Length of a normally extended specimen 520 mm., stretched 
out after bad preservation may be 10S0 mm.; average diameter 
ca. 12 mm. Segments 200-480; anterior segments (iv-x) 
inultittiinular. Almost without pigment, in life a clear brown. 
Prostomium prolobous. Setae small, closely paired; aa less than 
bc,dd~\ circumference; absent on ii, only the ventral present 
on iii. Nephridiopores in cd, or (in iii-ix) above this level. 
Clitellum includes $ of x-xiii ( = 3|); saddle-shaped in front, 
in xiii ring-shaped. Male pores just above b. Females pores 
in ab. Spermathecal pores just below’ c. 

Septa 5/0-8/9 much thickened: 9/10 and 10/11 displaced 
backwards (9/10 is attached normally ventrally). Five gizzards, 



140 


-UONILIGASTBIIM?. 


in xvii or xviii to xxi or xxii. Testis sacs oval, projecting into 
both ix and x ; \as extreinelv long, 9^ inches when unravelled. 
Prostales cushion-like, circular, not glandular in appearance. 
Ovaries in an ovarian chamber : ovisacs tubular, extending into 
xv. Spennnthecal ampulla pear-shaped; a small atrial enlarge¬ 
ment of the duct, embedded in the body-wall. 

Remarks. Belongs to the pelhicida group (Micliaelscn, 58). 
Bourne remarks that before the rains this worm is only found 
deep down, and that in May lie has made coolies dig as far down 
as 9-10 ft. before coming upon any w'orms; in June, after rain, 
they were found quite near the surface, or even crawling about 
on the ground. 

Distribution. Nadmatam, Nilgiris: widely spread on the Xilgiris 
at elevations of from 5000-8000 ft. 

14. Drawida hodgarti Steph. 

1917. Drawida Jiodf/arti, 8tephen&on, Bee. Ind. Mas. xiii, p. 366, 
pi. xvi, tig. ± 

Length 113 mm.; maximum diameter3*75 mm. Segments 104. 
Colour non-pigmented, a uniform grey. Prostomium prolobous. 
Seta) small and closely paired; na less than he; dd more than 
| circumference. Nephridiopores in line with v. Clitellum ? 
Male pores with swollen anterior lip. their centre just outside b. 
Female pores doubtfully in ah or b. 8permatheeal pores just 
interna) to c. 

Septa 5/6-8 9 thickened. Four gizzards, in x\-xviii; a slight 
strengthening of the oesophagus in xiv. Testis sacs kidnev-slmped, 
in x, projecting sometimes slightly into ix also. Prostates 
(text-tig. 49) small, tubular, with shining surface, slightly coiled, 



Fig. 49 .—Drawida hodgarti Stoph.; prostate with ras deferens entering 
(the spirally coiled end iH the octal). 


ental end slightly dilated; \as deferens joining anterior face of 
prostate. Ovarian chamber bounded by body-wall above, but 
alimentary canal excluded; ovisacs small, finger-shaped, lonfined 
to xii. Spermatheeal ampulla small, roundly ovoid; atrium in vii. 
linger-like, joined by duct within the body-wall. 

Remarks. Related by form of atrium to jaljtaigarensis and 
travancorensis. 

Distribution. Rangamati, Chittagong llill Tracts, Bengal. 
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15. Drawida jalpaigurensis Steph. 

1910. Drawida jalpaiyuremi s, Stephenson, lice. Ind. Mus. xii, 
p. 307, pi. xxx, figs. 4, 5. 

Length ca. 23 mm.; diameter 2 mm. Segments 106. Colour 
dark grey, lighter at anterior end. Prostomium prolobous (?), 
relatively large; first segment very short. Set® small, very 
closely paired; aa less than be; dd~h circumference. Clitellum 
x-xiv (?). Male pores on prominent oval papillae, the long 
diameter transversely over groove 10/11; longitudinally the 
papillae take up half the length of segments x and xi; the pores 
between b and c , nearer to b. JSpermathecal pores between b and 
c, nearer to <*. A pair of genital papillae anteriorly on vii, flat- 
topped and circular, their centres midway between b and c. 

{Septa 5 ; 6-8/9 considerably thickened. Tour gizzards, in xii-xv, 
that in xii smaller than the rest; gizzards separated from each 
other by thinner rings. Testis sacs projecting into x, large, 
subovoid, attached to the septum only by a narrow neck. Yas 
deferens comparatively short, wavy. Prostate (text-fig. 50) 




Pig. 51 .—Drawida jal/icnqureustb Stepb.; 
diagrammatic sketch to show relations 
of parts at eetal eml of spernmthecal 
apparatus, a atrium; at.*., atrial sac ; 
d. t spcrmathecal duet; ,s,septum 7/8. 


vertically flattened, shape varies, margin lobulated. Ovarian 
chamber apparently not developed. 8permathecal ampulla large, 
ovoid; atrium a simple projection on inner surface of bodv-wall, 
from which arises an upwardly-projecting stalked sac, of a much 
elongated ovoid shape, the stalk being half as thick and half as 
long as the sac proper (text-flg. 51). 

Remarks. The atrium resembles that of D. travancorensis. 
The surface of the prostate seems to be glandular, though this is 
not stated in the original description. The species is described 
from a single specimen, in a bad state of preservation. 

Distribution. Jalpaiguri, at the base of the Eastern Himalayas. 



142 


M0NIL1GASTRIDX 


16. Drawida japonica Mich., f. typica. 

1917. Drawida japonica f. typica , Stephenson, liec. Ind. Mus. xiii, 
p. 366, pi. xvi, fig. i. 

1922. Drawida japonica, Stephenson, P. Z. S. p. 119, pi. i, figs. 1-0. 

1892. Moniliyaster japonicus, Michaelsen, Arch. f. Naturgesch. 
lviii (1), p. 232. 

1892. Moniligaster bahamensis, Leddard, P. Z. S. p. 690, pi. xliv. 

1895. MoniUycater japonicus+M. bnhamensis , lleddard, Monog. 
pp. 201, 202. 

J900. Drawida japonica + D. bahanmms, Michaelsen, Tier, x, 
pp. 115,’118. 

1910. Drawida japonicus, Michaelsen, Mt. Mus. Hamburg, xxvii, 
p. 48. 

Length 28-60 mm.; diameter 2-3mm. Segments up to 142. 
Colour grey or greenish grey. Prostomium small, prolobous. 
Setae closely paired ; aa=bc ; dd=j circumference : seta? small or 
in part absent on ii, large on genital region. Nephridiopores in 
three situations—not far from the mid-dorsal line, or in line 
with cd, or with ah, but no regular alternation. Cl i tell mu 



Fig. 52.-Drawida japonica Mich.; genital region, showing papilla 
and male apertures (<5). 

inconspicuous. Male pores between b and c , nearer b, on small 
tubercles. Spermathecal pores just below c. Genital papilla 
variable, but apparently always present in the sexual animals; 
paired or unpaired, two, three, or four in number, on vii-ix and 
xii; each a transversely oval patch, slightly raised, with a circular 
groove in the centre (text-fig. 52). 

Septa 5/6—8/9 thickened, especially 6/7 and 7/8. Two or three 
gizzards, large and spherical, except the first if there are three, 
which is smaller; in xii and xiii, or xi-xiii. Testis sacs spherical 
projecting mostly into x. Prostates thickly and shortly tubular’ 
with glandular surface. Ovarian chamber present; ovisacs 
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thickly tubular, irregularly thickened and twisted, reaching to 
about xvi. Spermathecal ampulla pear-shaped, duct very long 
and thin, loosely coiled, altogether in viii; atrium small, pear- 
shaped, projecting backwards in viii, joined below by the duct. 

Remarks. The first description of this species was incomplete, 
and Beddard, who shortly afterwards met with it, described his 
specimens as a different species. Michaelsen in 1910 subjected 
his original specimens to a re-examination, and having also a new 
batch of material before him from China, was enabled to establish 
the identity of Beddard’s species with his own. Up to this time 
the worm had been found in China, Japan, and the Bahamas, 
but not in India. I have lately found it in India, but far from 
the proper Drawida region—viz. in the W. Himalayas. The 
worm is thus a wanderer of a pronounced type. 

The immature Drawida from Simla, said by Michaelsen (54) 
“probably, or rather doubtless” to belong to D. willsi , should, 
1 think, be referred to this species. 

1 have recently (98) given a detailed account of the anatomy 
of the reproductive system and nephridia in this worm. 

Distribution. Murree and probably Simla, in the W. Himalayas. 
Outside India has spread to China, Japan, and the Bahamas. 


17. Drawida kanarensis Steph. 

1917. Drawida kanarensis , Stephenson, Rec. Ind. Mus. xiii, 
p. 364. 

Length 60-70 mm.; maximum diameter 3*5 mm. Segments 
150-173. Colour pale grey, anterior end rather lighter. Prosto- 
mium small, pro- or zygolobous (?). Setse small, closely paired ; 
aa equal to or rather less the be; dd — ca. \ circumference. 
Clitellutn saddle-shaped, x-xiii (=4), limits rather indefinite. 
Male pores external to 6, but nearer to b than c. Female pores 
in b. Spermathecal pores just below c. A pair of oval thickened 
patches on xi, not always present; setae ah placed on the inner 
portion of the patch. 

Septa 5/0—8/9 thickened, especially the first three. Four 
gizzards, in xiii-xiv or xiv-xvii, the first or the last smaller than 
the others. Testis sacs with the longer part iu x, not constricted; 
terminal part of vas deferens rather thicker than the rest. 
Prostate of moderate size, hemiovoidal, sessile, surface soft and 
yellowish. No ovarian chamber; ovisacs large, ovoid, in xiv, 
connected bv a neck with septum 11/12. Spermathecal ampulla 
large, irregular in shape; atrium a Cushion-like swelling partly 
embedded in the body-wall, several times as thick as the duct. 

Remarks* Near D. parva ; the genital markings of this species 
(which are not always present) are the chief difference. 

Distribution . Castle Rock and Talewadi, N. Kanara Dist., 
Bombay Pres. 
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18. Drawida kempi Steph. 

1914. Drawida kempi , Stephenson, Itec. Ind. Mus. viii, p. 376. 

Length 75 mm.; diameter 5 mm. Segments 125. Colour light 
olive-green. Prosfcomium small, prolobous. Seta? closely paired ; 
aa=bc ; dd—\ circumference; ventral pairs more approximated 
in posterior part of body. Male pores on small papillae, the 
centre of the papilla just within the line c ; each papilla in » 
darker area, which is grooved at its anterior and posterior 
margins. Female pores in b. Spermathecal pores in c or cd. 

Septa 5/6—8/9 thickened, the last most so. Four gizzards, in 
xvi-xix ; the tir»t smallest ; a thickened part of the oesophagus 
in xv (rudimentary gizzard). Testis sacs constricted by the 
septum, projecting equally forwards and backwards; vas not much 
coiled. Prostate large, cuboid, with narrow attachment to body- 
wall, and glandular surface. Ovarian chamber present; ovisacs 
reach xiv or xv, a relatively narrow’ neck passes through xii and 
xiii, and the sacs swell out behind this. Spermathecal ampulla 
ovoid, duct much coiled, atrial dilatation small or absent. 

Remarks. The single specimen was found under a stone in 
water. The form seems to come near D. pellucida , of which it 
might, but for the statement as to the ovarian chamber (which 
however is not very precise in the original), form a variety. 

Distribution. Egar Stream, between Kotung and llenging, Abor 
Country. 

19. Drawida matthaii Mich. 

1910. Drawida matthaii , Miclinelsen, Abb. Ver. Hamburg, xix, 
p. 47. 

Length 110-160mm.; diameter 2-6 mm. Segments 240-250. 
Unpigmented, w’hite to grey. Prostomium ? Seta? fine, very 
closely paired ; anteriorly aa = bc; in middle of body aa is barely 
£bc; dd is about | circumference, perhaps a little more at the 
anterior end, a little less in the middle of the body. Nephridio- 
pores in cd. Clitellum x-xiii (=4); wanting ventrally in x 
and xi. Male pores just lateral to 6, slit-like, surrounded by 
large circular areola?; from the hinder margin of each areola 
passes a ridge, convex outwards, ending just in front of 11/12 
somewhat lateral from the female pores; a fine groove runs along 
the ridge. Female pores in b. Spermathecal pores small, 
eye-like, their centre just internal to c. 

Septa 5/6-8/9 much thickened. Three gizzards, in xiv-xvi (?), 
the first much smaller than the others. Testis sacs irregularly 
ovoid, not constricted by the septum, the part in x rather the 
larger. Prostates spherical, flattened below f , sessile, with a smooth 
surface. Ovarian chamber present; apparently no ovisacs. 
Spermathecal ampulla large, thickly pear-shaped ; duct very long, 
loosely coiled ; atrial swelling small, about double as thick as the 
duct, concealed entirely in the septum and body-wall. 
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Remarks, A spermatic groove is present also in D. sulcata . In 
a subsequent paper (70) Michaelsen lays stress on a secondary 
annulation of the segments on each side of the male pores 
(x and xi); the annulation is only present on the ventral surface, 
and is better marked in D, sulcata than in the present species. 
The grooves seem to be merely transverse grooves in front of and 
behind the apertures, produced perhaps by muscular contraction. 

Distribution. Calicut, on the Malabar Coast. 

20. Drawida minuta (A. G. Bourne ). 

1886. Momliyaster minutm, Bourne, P. Z. S. p. 672. 

1894. Moniliyaster minuta , Bourne, Quart. J. Mic. Sci. xxxvi, 

p. 672, pi. xxiii, fig. 12. 

1895. Moniligaster minutus, Beddard, Monog. p. 199. 

1900. Drawida minuta , Michaelsen, Tier, x, p. 120. 

Length 47 mm.; diameter 1^ mm. Segments 150. Strongly 
pigmented. The interval he scarcely greater than aa ; dd scarcely 
greater than ,] circumference ; setae present on segment ii. 
Nephridiopores in cd. Male pores, female pores, and sperma- 
thecal pores in ah. 

Septa 5/0-3/9 very slightly thickened. Two or three gizzards, 
in xii to xiii or xiv. Testis sacs ovoid. Prostates hemispherical. 
No ovarian chamber; ovisacs extend back at least to xv. Sper- 
mathecal ampulla ovoid ; atrium a bifid widening of the duct at 
its ectal end. 

Distribution . Salem, Madras Pres. ; widely spread in the Madras 
Presidency at sea-level and up to about 6000 ft. 

21. Drawida modesta Eao. 

1921. Dt'atvida modesta , Ilao, Ann. Mag. N. II. (9), viii, p. 525, 

pi. xv, figs. ID, 21). 

1922. Drawida modesta , Stephenson, Ann. Mag. N. H (9), ix, 

p. 164. 

Length 75 mm.; diameter 4 mm. Segments ca. 207. Colour 
brown. Prostomium ? Dorsal pores absent. Nephridiopores 
apparently in line with setae d. Seta? closely paired; aa=zbc, dd= 

\ circumference or slightly more. Clitellum? Male area resembles 
that of D. somavarpatana ; male pores have prominent anterior 
and posterior lips, just outside the line of setae b; transverse 
groove-like depressions before and behind the pores ; midventral 
regions of x and xi somewhat depressed. Female pores? Sper- 
mathecal pores slightly outside the line of setae b ; a slightly 
elevated transversely oval flat papilla in front of each sperma- 
thecal aperture. 

Septa 5/6-8/9 thickened. Two gizzards, in xii and xiii. 
Testis sacs project into both ix and x. Prostates small, soft, 
transversely oval, sessile. Ovarian chamber apparently present; 
ovisacs extend back into xiii. No visible spermathecal atrium. 

Distribution. Moornad, Coorg, S. India. 

L 
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22. Drawida naduvatamensis ( A. 0 . Bourne ). 

1894. Moniligaster naduvatamensis , Bourne, Quart. J. Mie. Sci. 
xxxvi, p. 361. 

1900. Drawida naduvatamensis , Michaelsen, Tier, x, p. 117. 

Length 500 mm.; diameter 5mm. Segments 400. Without 
pigment. Prostomium small, pointed. Set® closely paired; aa 
smaller than be; dd greater than } circumference. Nephridio- 
pores in cd. Male pores between b and c. 

Septa 5/6—8/9 moderately thickened. Three gizzards, in xv- 
xvii. Testis sacs slightly kidney-shaped. Prostates appear 
glandular. !No ovarian chamber. Spermathecal ampulla pear- 
shaped to spherical; atrium a small simple widening of the duct, 
embedded in the body-wall. 

Remarks. On the specific distinctness of this worm cf. p. 131. 

Distribution. Naduvatam, Nilgiris, S. India. 

23. Drawida nepalensis Mich. 

1907. Drawida nepalensis Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 146. 

1909. Drawida nepalensis, Michaelsen, Mem. Ind. Mus. i, p. 147, 
pi. xiii, fig. 1. 

1917. Drawida nepalensis , Stephenson, Rec. Ind. Mus. xiii, p. 372, 
pi. xvi, fig. 4. 

1922. Drawida nepalensis , Stephenson, Rec. Ind. Mus. xxiv, p. 430. 

Length 50-123 mm.; diameter 3f-5 mm. Segments 149-175. 
Colour yellowish grey, non-pigmented. Prostomium prolobous. 
Set® closely paired ; aa a little less than be; dd a little more 
than i circumference. Dorsal pores absent, but represented by 
gaps in the muscular coat as seen from the inside of the bodv- 
wall; these occur as far forward as 4/5. Nephridiopores in d. 



Fig. 53 .—Drawida nepalensis Mich.; spermathecal atrium. 

Clitellum ring-shaped, x-xiii (=4). Male pores on prominent 
transverse oval papillae, midway between b and c. Female pores 
in b. Spermathecal pores just ventral from c . In some specimens 
genital markings present as broad transversely oval midventral 
cushions on vii and viii. 
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Septa 5/6—S/9 very strong, especially 5/6 and 6/7. Four 
gizzards, in xiv-xvii, or three in xv-xvii. Testis sacs projecting 
forwards and backwards, into both ix and x, or backwards only, 
into x; testis tuft-like, stalked; vas deferens very long, coiled in 
scores of convolutions. Prostates long, tube-like, in a U-shaped 
loop, the vas entering the ental end. Ovarian chamber present; 
ovisacs extend back through some segments. Spermathecal 
ampulla irregularly pear-shaped; atrial chamber (text-fig. 53) 
large, sac-like, continued into a narrower undulating neck, which 
is joined by the end of the duct; the atrial chamber marked 
by a fairly regular annulation, the epithelium markedly folded 
internally. 

Remarks. Michaelsen suspects the identity of this form with 
D. nniqm ; cf. remarks under the latter species. 

My specimens differed from Micbaelsen’s principally in the 
relations of the testis sacs—projecting on both sides of the 
septum in Michaelsen^, backwards only in mine, on one side as 
far as the level of septum 15/16,—the condition indeed approxi¬ 
mated to that of D. (/Jiatensis . 

Distribution. Grow char, near Katmandu, Nepal Valley; Itanga- 
mati, Chittagong Hill Tracts, Bengal ; Kierpur, Purneah Hist., 
Bihar; Debra Dun, United Provinces. 


24. Drawida nilauiburensis ( A . G. Bourne). 

1894. Moniliyaster nilambnrensis , Bourne, Quart. J. Mic. Sci 
xxxv l, p. 362. 

1900. Drawida nilamburcum , Michaelsen, Tier, x, p. 117. 

Length 750 mm.; diameter ca. 7 mm. Segments 566; 
secondary annulation present. Slightly pigmented. Prostomium 
broad. Setae long, black; a a slightly greater than be; dd con¬ 
siderably greater than £ circumference; not very closely paired, 
abat'd = }bc. Nephridiopores (all ?) in cd. Male pores 
between b and c, nearer 6. Female pores in ab. Spermathecal 
pores in cd. 

Septa 5'6-8/9 much thickened. Five or six gizzards, in xxv ii or 
xxviii-xxxiii or xxxiv. Testis sacs ovoid. Prostates not glandular 
in appearance. Ovarian chamber present. Spermathecal ampulla 
pear-shaped: atrium a dilatation of the end of the duct, small, 
embedded in the body-wall. 

Remarks. A very distinct form, on account of its very large 
size, and the very posterior position of the gizzards. For the 
rest, it seems to approach the i>ellucida group. 

Distribution. Nilambur, S. India (near the sea-level). 
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25. Drawida papillifer Stepk. 

1917. Drawida papillifer, Stephenson, Itec. lnd. Mus. xiii, p. 370. 

Length 70 mm.; diameter mm. Segments 148. Colour 
light grey, non-pigmented. Prostomiuin prolobous (?). Set® 
closely paired; act rather less than be; dd~\ circumference. 
Nephridiopores apparently in line with d. Clitellum x-xiii ( = 4), 
hinder end indistinct. Male pores between 6 ami c, rather nearer 
to c . Peniale pores? Spermathecal pores with centre just 
below r. A few slightly marked darkish papillae, paired or single, 
on vii, x, and xi, abo\e or below the lateral setae. 

Septa 5/(5 and 6/7 much strengthened, 7/8 and 84) much less 
so. Three gizzards, in xv-xvii. Testis sacs rather irregular, and 
asymmetrical; the larger part of the sac may be either in front of 
or behind the septum. Prostate with glandular surface, elongated, 
bent with the angle directed forwards, the ental end the thicker, 
joined by vas defeiens at the middle of its length. Ovarian 
chamber bounded above by the body-wall ; ovisacs large, asym¬ 
metrical, may reach back to the level of 15 1(5. Spermathecal 
ampulla ovoid; atrium relatively large, the upper part a thin- 
walled sac, the lower part duct-like. 

Remarks, Belongs to the same group as hoihjarti . The atrium 
has here* developed further, and the coiling of the prostate is less. 
Distribution. Hangamati, Chittagong i 1 ill Tracts, Bengal. 

26. Drawida paradoxa, Rao. 

1921. Drawida paradoxa Kao, Ann. Mag. X. II. (9), viii, p. 528, 
pi. xv, figs. IE, 2E, 3c; pi. xvi, figs. 4,5; pi. xviii, 
tigs. 10 h , 10 *. 

1921. Drawida parados.a , Stephenson, Ann. Mag. N. II. (9), ix, 
p. 135. 

Length 90 mm.; average diameter 3 mtn. Segments 152. 
Colour light grey, unpigmented. Prostomiuin prolobous. No 
dorsal pores. Set® small, closely paired; aa = be in general, but 
in the region immediately behind the clitellum = { be ; dd slightly 
less than j circumference. CJitellum ? Male pores small, in¬ 
conspicuous, just outside the line of 6. Female pores ? Sperma¬ 
thecal pores small, in line with seta) c. 

Septa 5 6-8/9 considerably thickened. Four gizzards, in xiii— 
xvi or xn-xv, the fiist smallest, the last largest. 'Jestis sacs 
depend into x. Yas deferens relatively a very large coil, in ix 
and x, runs some distance up prostate before becoming lost in it. 
Prostates large, flattened from side to side, glandular at edges, 
axial part more shiny; ectal part of prostate a twisted mass, 
bound together by connective tissue and adherent to the ventral 
body-w'all. Ovarian chamber present; ovisacs form small projec¬ 
tions into xii. Spermathecal atrium in vii, large, tongue-shaped, 
constricted a quarter or a third of its length from the body-wall, 
margins slightly lobed, duct joins its lower part. 

Distribution . Madapur, Coorg, S. India. 
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27. Drawida parambikulamana Steph. 

1915. Drawida parambikulamana, Stephenson, Mem. Jml. Mus. \i, 
p. oil. 

Length 84 mm.; diameter 3*5 inm. Segments 140. Colour a 
bluish grey, lighter ventrally and laterally. Body-wall appears 
thickened laterally. Prostomium ? Setae small and closely 
paired; aa—bc, rW=ca. J circumference. Nephridiopores are 
found both in ab and in cd, the majority however in cd. 
Clitellum ? Male pores on minute papilla) outside b , but nearer 
b than c. Female pores in b (?). Spermathecal pores in c. 

Septa 5/6-8/i) considerably thickened. Three gizzards, in xiii- 
xv, the first smaller than the others. Testis sacs projecting 
slightly or not at all into ix. Vas deferens extremely fine and 
tightly coiled, broader in its terminal portion where it joins the 
prostate. Prostate large, ovoid, attached by a broad base; upper 
portion covered with glandular cells; vas deferens joins its 
anterior margin. Ovarian chamber present, anterior and posterior 
walls inserted together into the dorsal parietes; ovisacs small, 
tubular, narrower behind, turned forwards and completely con¬ 
tained within xii. Spermathecal ampulla broadly oval; atrium 
teat-like, of moderate size, with cavity of simple form. 

Remarks. A single specimen only was available. The species 
maybe related to Bourne’s D. jxtrva ; the differences appear to 
be in bodily proportions, colour, and extent of the internal dd ; 
possibly also the testis satis differ in shape; Bourne does not 
mention ovisacs in bis account. The distance between the places 
where this and Bourne’s worm respectively were found i^ not 
more than 80 miles; but until the whole region has been 
thoroughly explored it must be dangerous to attempt identifi¬ 
cations with species so sketchily described as those of Bourne. 

Distribution. Parambikulam, Cochin State, S. India. 


28. Drawida parva (A. G. Bourne). 

1894. Monilif/aster parens, Bourne, Quart. J. Mic. Sci. xxxvi, 
p. 671, pi. xxiii, tig. 11. 

1900. Drawida parva , Michaelsen, Tier, x, p. 118. 

1911. Drawida parvus , Michaelsen, Abb. Sonckenh. C-ies. xxxiii, 
p. 251. 

Length 75 mm.; diameter nearly 2 mm. (?). Segments llo. 
Slightly pigmented. Setie absent in ii ; aa=bc-, dd greater than 
J circumference. Nephridiopores in d. Male pores between 
b and c. Female pores in ab. Spermathecal pores in cd. 

Septa 5/6-S/9 thickened. Three or four gizzards, in xiv-x\i or 
xvii. Testis sacs slightly kidney-shaped. Prostates hemispherical, 
glandular in appearance. No ovarian chamber. Spermathecal 
ampulla ovoid ; atrium simple, rounded. 
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lierartrl's. Michaelsen, in specimens which he identified with 
Bourne’s species, but which came from outside India, found the 
spermathecal atrium small, muscular, of an inverted pear-shape, 
projecting into the body-cavity at the ectal end of the duct. 

There is a discrepancy in Bourne's account; the circumference 
is given as 4] mm.; but the dorsal gap between the setal bundles 
is 2-J mm., the lateral gaps and the ventral gap also | mm.— 
i. e., the total circumference is 5 mm. without allowing for the 
intervals between the setie of the several bundles, say, 5*5 mm. 
in all. I therefore estimate the diameter as nearly 2 mm. 

The worm is possibly identical with D . parmnbikulamana ; cf\ 
what is said under the latter species. 

Distribution . Ootaeamund, S. India. Also in the Aru Islands 
(near Xew Guinea). 

29. Drawida pellucida (A. 6\ Bourne) f. typica. 

1894. Momligaster pellucida, Bourne, Quart. J. Mir. Sri. xxxvi, 
p. .463, pi. xxiii, fig. 3, pi. xxv, fig. 30. 

1900. ])ruwidu pellucida, Michaelsen, Tier, x, p. 118. 

1910. Drawida pellucidus f. typica , Michaelsen, Abli. Yer. Ham¬ 
burg, xix, p. 48. 

1914. Drawida pellucida, Stephenson, ltec. Ind. Mas. viii, p. 30s. 

Length 75-190 mm.; diameter 3-5 mm. Segments 130-186, 
no secondary anmilation. Without pigment; body-wall very 
transparent. Contracts its anterior end in a bulbous fashion. 
Seta) absent in ii; aa~bc, or slightly greater; ddsz^ circum¬ 
ference. Xephridiopores in cd. Male pores between b and r, 
nearer h . Female pores just above b. Spermathecal pores in or 
just below c. 

Septa 5 6-8, 9 thickened. Four or five gizzards, the first in xiv 
to x\ii, the last in xvii to xxi. Testis sacs spherical or ovoid, 
mainly in x. Prostates as flattened hemispheres. No ovarian 
chamber; ovisacs present. Spermathecal ampulla spherical to 
oval; atrium a small simple widening embedded in the body-wall, 
or sometimes absent. 

Distribution . Ootaeamund and Naduvatam, 8. India; Upper 
ilotung, Abor Country. 

a. vai\ bournei {Mich.). 

1894. Monifigaster sp., Bourne, Quart. J. Mic. Sci. xxxvi, p. 375, 
pi. xxiii, fig. 14. 

1897. Moniliy aster bournei -f M. pauli , Michaelsen, Mt. Mus. 

Hamburg:, xiv, pp. 167, 171. 

1898. Moniligaster bournei , Michaelsen, Zool. Jahrb. Syst. xii, 

p. 144. 

1900. Drawida bournei -f D. pauli , Michaelsen, Tier, x, p. 116. 

1910. Drmvida pellucidus var. bournei , Michaelsen, Abh. Ver. 
Hamburg, xix, p. 50. 
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Length 55-142 mm,; diameter 2-4 mm. Segments 144-191. 
Colour bluish or brownish red, strongly pigmented. Prostomium 
prolobous, retractile. Seta) closely paired; aa=6c; dd rather 
more than \ circumference. Nephridiopores in cd. Clitellum 
ring-shaped, x-xiii (=4). Male pores just above b. Female 
pores in b. Spermathecal pores in or just below c. 

Septa 5/6—8/9 thickened, 9/10-14/15 displaced somewhat back¬ 
wards dorsally. Three to five gizzards, in some of the segments 
xii-xviii. Testis sacs almost spherical, or somewhat constricted 
by the septum and projecting into both ix and x. Prostates 
spherical, smooth. No ovarian chamber; ovisacs extend back 
to about xv. Spermathecal ampulla ovoid; atrium absent. 

Remarks. In 1894 Bourne shortly described a number of species 
of Moniligaster , and at the end of the paper mentions a single 
specimen from Kandy in Ceylon, but says that his notes are 
insufficient, and gives only a coloured drawing, with the infor¬ 
mation that the colour distinguishes it from all his other species, 
and that the gizzard is in segments xv-xviii. Michaelsen, in 
1897, met with a form, probably from Peradeniya in Ceylon, 
which he thought could be identified with the above, and which 
he named M. bournei ; in this paper he also described as a new 
species M. pauli from Trincomali. 

The three forms, pellueida , bournei, and pauli, were kept 
separate in the Tierreich, and in Michaelsen’s first list of Indian 
species (54) in 1909. But in 1910 (58), in consequence of the 
examination of new material, he concluded that bournei and pauli 
were identical, and that both represented only a variety of 
pellueida. 

The sexual markings (grooves in front of and behind the male 
pores) in l).pauli are due to the clitellum being thinner in these 
places; they are more marked the better developed the clitellum 
is, and are not real sexual markings. 

Distribution. Vakvalla, Bentota, Kaniya (in the last place 
amongst roots in damp ground near the outflow of a hot spring), 
Kandy, Colombo (Museum Gardens), Trincomali,—all in Ceylon. 

h. var. pallida Mich. 

1910. Drawida pellticidus var. pallida , Michaelsen, Abh. Ver. 

Hamburg, xix ; p. 51. 

Length 100-125 mm.; average diameter 3-4 mm. Segments 
235-245. Pigmentation very faint, a slight bluish-green shimmer 
dorsally. Setai interval aa=% be ; dd about \ circumference. 
Three or four gizzards, the first (in a specimen where there w ere 
four) iu xiii. 

Distribution . Shencottah, E. side of W. Ghats, Travancore. 
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c. var. stewarti Steph. 

1914. Draicida pellucida var. steicarti, Stephenson, Ree. Ind. Mus. 
viii, p. 369. 

Length 37-62 mm.; diameter 3i-4 mm. Segments ca. 165. 
Colour olive-green, varying in depth. Prostomium small, pro- 
lobous. Setae of moderately large size, closely paired; aa~bc 
behind the genital region, but is greater than be in front of this; 
dd = 4- circumference. Male pores between b and <?, rather 
nearer to 5, on papill® which are surrounded by a circular depres¬ 
sion. A transverse dumbbell-shaped ridge on segment ix just in 
front of groove 9/10. 

Four gizzards, in xv-xviii or xvi-xix, the first smallest. Testis 
sacs pear-shaped, with the small end forwards, in ix, the rounded 
end in x. Ovisacs small, curved and sausage-shaped, contained 
wholly in xii. Spermathecal ampulla ovoid; no atrium. 

Remarks. The chief distinguishing mark is the ridge on segment 
ix; the other marks and irregularities in the region of the male 
pores have probably no significance. The shape of the testis sacs 
may also be distinctive. 

Distribution . Rotung and Renging, Abor Country, E. Himalayas. 

The above forms (except var. stewarti , since described) are dis¬ 
cussed by Michaelsen (58), and shown to form, along with D.yrandis , 
a group to which D. friderici and D. barweUi are also related. 

30. Drawida ramnadana Mich. 

1907. Drawida ramnadana, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 145. 

1909. Drawida ramnadana , Michaelsen, Mem. Ind. Mus. i, p. 140. 

Length 44-55 mm.; maximum diameter 1^-2 mm. Segments 
165. Colour in dorsal and lateral regions anteriorly a bluish grey, 
for the rest yellowish grey. Prostomium prolobous. Setae minute, 
closely paired; aa less than dd greater than \ circumference; 
set® present on ii. Nephridiopores in cd. Clitellmn ring-shaped, 
x-xiii (= 4). Male pores in b, on small eye-shaped papill®. 
Female pores in or near ah. Spermathecal pores in b. 

Septa 5/6-S/9 thickened. Three gizzards, in xii-xiv. Testis 
sacs large, somewhat constricted by the septum, the larger part of 
the sacs in x; a as deferens enters front of prostate within the 
body-wall. Prostates shortly tubular, stumplike, invested with a 
thick covering of gland cells. Ovarian chamber perhaps absent; 
ovisacs extend backwards through several segments, constricted 
by the septa. Spermathecal ampulla large, pear-shaped; atrium 
a small, simple sac, thickly pear-shaped ; spermathecal duct opens 
into basal part of atrial chamber. 

Remarks. Seems to be nearly allied to D. japonicus. The 
original does not mention w hether there is or is not an ovarian 
chamber. 

Distribution. Ramnad, Madura Dist., S. India, on sandy coastal 
plains. 
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81. Drawida rangamatiana Steph. 

1917. Drawida rangamatiana , Stephenson, Bee. Ind. Mus. xiii, 
p. 369, pi. xvi, fig. 3. 

Length 137 mm.; maximum diameter 7*5 mm. Segments 237. 
Non-pigmented, light grey in colour. Prostomium absent (?). 
Setae closely paired, small; anteriorly aa = be, behind the genital 
region=ffo, in the middle of the body and posteriorly is Jess 
than £bc; clcl~% circumference. Nephridiopores in cd . Cli- 
tellum ? Male pores between b and c, but nearer to c. Female 
pores between b and c, but nearer to 6. Spermathecal pores with 
their centre just below c. 

Septa 5/6-8/0 very stout. Four gizzards, in xvi-xix. Last 
heart in viii; there are two commissures on each side in this 
segment. Testis sacs recall those of D. ghatensis; on one side (in 
the single specimen) in xii, oil the other extending back into xiii, 



Fig. 54.— Drawida ranganmtuuia Steph.; spermathecal atrium, 
seen by transparency under the low power. 

a neck passing forwards. Prostate closely curled, cylindrical, 
softish, not shiny, joined by vas deferens below its middle. 
Ovarian chamber present; ovisacs small, finger-shaped, reaching 
back into xiii. Spermathecal ampulla small, globular; atrium 
(text-fig. 54) a long stalked appendage, erect, ental portion dilated 
in the form of a cone with a rounded tip; duct joins atrium in 
body-wall. 

Remarks. The relationships are with the hodgarti group. The 
last hearts appear to be characteristic, and the shape of the atrial 
appendage. 

Distribution . Kangamati, Chittagong Hill Tracts, Bengal. 
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32. Drawida robusta (A. G. Bourne) f. typica. 

1886. Moniligaster robust us , Bourne, i\ Z. S. 1880, p. 672. 

1893. Moniligaster indicus, Bonham, Quart. J. Mic. Sci. xxxiv, 

p. 363, pi. xxxii, pi. xxxiii, figs. 8-15. 

1894. Moniligaster robusta , Bourne, Quart. J. Mic. Sci. xxxvi, 

p. 366, pi. xiii, fig. 7. 

1895. Moniligaster robustus -f M. indicus , Beddard, Monog. 

pp. 198, 202. 

1900. Drawida robusta typica 4* D. robusta indie a, Michaelsen, 
Tier, x, pp. 119,120. 

1916. Drawida robusta f. typica, Stephenson, Bee. Ind. Mus. xii, 
p. 309. 

Length 136-200 mm.; diameter 6 mm. Segments 150-160. 
Body depressed behind the anterior region, posterior end pointed. 
Colour bluish to greenish brown. Setae closely paired, very small; 
aa greater than be; dd greater than £ circumference. Nephridio- 
pores in cd. Male pores between h and c, nearer to c. Female 
pores in ab. Spermathecal pores in cd. 

Septa 5 6-8/9 thickened, but not so much as in many other 
species. Four gizzards, in xii-xv or xiii-xvi. Testis sacs large, 
subovoid or nearly spherical, projecting backwards, or forwards and 
backwards. Prostates hemispherical, with glandular surface, may 
overhang towards the middle line. Ovarian chamber present; 
ovisacs small, tubular, confined to xii. Spermathecal ampulla 
pyriform to oval or nearly spherical; atrium bilobed, large, one 
lobe projecting on each side of the septum. 

Remarks. I believe that there is no need to distinguish 
Benham’s M. indicus even as a separate variety, as Michaelsen 
does in the Tierreich. The only differences there brought forw ard 
are the length (137 as against about 200 mm.), a difference of one 
segment in the position of the gizzards, and the fact that the 
prostates do not overhang towards the middle line in var. indie a. 

Distribution. Widely spread on the Nilgiris, 8. India. 


a. var. ophidioides (A. G. Bourne). 

1894. Moniligaster ophidioides, Bourne, Quart. J. Mic. Sci. p. 365, 
pi. xxiii, fig. 6, pi. xxv, figs. 28-29. 

1900. Dratvida robusta ophidioides , Michaelsen, Tier, x, p. 120. 

Length ca. 310 mm.; diameter ea. 7 mm. Segments 200, no 
secondary annulation. Colour bluish to olive-green. Setal dis¬ 
tance aa scarcely less than be ; dd more than | circumference. 
Nephridiopores mostly in cd, occasionally in ab, occasionally above 
cd. Three gizzards, in xiv-xvi. Prostates hemispherical, or even 
more prominent, not overhanging. 

Distribution. Ootaeamund and Coonoor, Nilgiris, S. India; in 
swamps and wet ground. 



DBWVIDA. 


155 


33. Drawida rosea >Stq,h. 

1922. Drawida rosea, Stephenson, lieo. Ind. Mils, xxiv, p. 480. 

Length 102 mm.; maximum diameter 13 mm. Segments 149. 
Colour grey, with a faint pinkish tinge dorsally. Prostomium 
prolobous. Vestiges of dorsal pores visible in the middle of the 
body. Nephridiopores in the line of the lateral setae. Setae 
closely paired; a a = | be, dd=i circumference. Male pores 
on transversely elongated papillae at the hinder border of x, 
immediately outside the line b ; a pair of smaller and rounder 
papillae on the anterior part of xi, immediately behind the papillae 
of the male pores. Mid-ventral region between the four papillas 
depressed, and darker in colour. Female pores minute, in line 
with ah. Spennathecal pores conspicuous, between ah and cd, 
nearer the latter, the upper end of the pore reaching ed . 

Septa 5/6-8 9 much thickened. Four gizzards, in xiii-xvi. 
The greater part of the testis sacs in x, reaching to septum 10,11; 
the sacs slightly constricted at septum 9/10. Prostates elongated, 
cylindrical, bent, entai end rather thicker, no separate duct, 
surface soft and glandular, vas enters near entai end. No ovarian 
chamber ; ovisacs extend back to 13 14. Atrium large, not much 
smaller than ampulla, a pear-shaped sac, the lower and narrower 
portion marked by a number ot annular constrictions and pro¬ 
longed octallv into a tube leading to the exterior. 

Remarks. The species, which was described from a single 
specimen, is related to D. uepalensis and papillifer. 

Distribution. Cherrapunji, Assam. 


34. Drawida rotungana Steph. 

1914. Drawida rotungana , Stephenson, Rec. Ind. Mils. viii,p. 372. 

Length 62 mm.; diameter 4 mm. Segments 187. Non- 
pigmented, whitish throughout, with a faint yellow tinge at the 
anterior end. Prostomium prolobous. Setae small, closely paired; 
a a slightly less than he; dd= 1 circumference; setae ah absent 
on x. Clitellum indistinct. Male pores on small papillae, midw ay 
between b and c. Female pores just outside b. Spermathecal 
pores perhaps slightly internal to c. A pair of small genital 
papillae on ix, close to posterior border, in the line of setae b. 

Septum 4/5 thick, 5/6-8 9 extremely thick. Six gizzards, in 
xv-xx. Testis sacs large, compact, rectangular, constricted by 
the septum. A T as deferens joins the body-wall just in front of 
and internal to prostate. Prostate hemispherical, sessile. Ovarian, 
chamber present: ovisacs extend backwards into xiv. Spenna¬ 
thecal ampulla ovoid; no atrium. 

Remarks . Perhaps related to the peUucida group. The vas 
deferens can by dissection be traced to the inner side of the 
prostate, which it joins. 

Distribution . liotung, Abor Country, E. Himalayas. 
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85. Drawida sapphirinaoides (A. G. Bourne). 

1886. M on Hi {/aster sapphirinaoides , Bourne, 1\ Z. S. 1880, p. 672. 

1894. Moniligaster sapphirinaoides , Bourne, Quart. J. Mic. Sci. 

xxxvi, p. 360, pi. xxiii, tig. 8, pi. xxvi, tigs. 35, 36. 

1895. Moniligaster sapphirinaoides , Beddaril, Monog. p. 198. 

1900. Draicida sapphirinaoides , Miehaelsen, Tier, x, p. 119. 

Length 125-175 mm.; diameter 51 nun. Segments ca. 160. 
Colour bluish red. Setae clo^elv paired; aa less than be; dd 
almost equal to $ circumference Xephridioporcs in cd. Cli- 
tellum x-xiii ( = 4). Male pores midway between b and c. 
Female pores in ab. Spermathecal pores in cd 

Septa 6 7-8 9 very slightly thickened. Four or five gizzards, 
in xvii-xx or xxi. Testis sae ovoid. Prostates hemispherical, 
flattened, of glandular appearance. An ovarian chamber present. 
Atrium as a large undivided swelling at the end of the sperma- 
thecal duct. 

Remarks. This is another species that lives in a very damp 
habitat; the original tind was “in immense numbers in some very 
wet black mud under turf.” Bourne refers to the variability ot 
the species, and to the possibility of the existence of hybrids 
between this form and D. robusta ; intermediate forms are found, 
and it is possible, therefore, that the present is only a variety of 
D. robusta. 

Distribution. Pykara Waterfalls, ca. GOuO ft.; and widely spread 
on the Nilgiris, 8. India. 

36. Drawida scandens liao. 

1921. Drawida scandens , Ihto, Ann. Mag. N. tl. (9), viii, p. 515, 
pi. xv, figs. 1 B, 2B, 8b; pi. xvii, fig. 9 ; pi. xviii, figs. 10c, 
10 e. 

1921. Drawida rani, Stephenson, lice. Tnd. Mus. xxii, p. 755, 

pi. xxviii, fig. 7. 

1922. Drawida scandens , Stephenson, Ann. Mag. N. II. (9), ix, 

p. 132. 

Length 38-45 mm.* diameter H-lf mm. Segments ca. 144- 
161. Colour dark bluish grey, brown, or olive. Anterior end 
rather bulbous. Prostomium prolobous. Seta', closely paired, 
large and prominent, especially in the ventral bundles of iii-xii; 
aa = bc , or in the anterior part of the body is rather greater; 
dds=i circumference or ralher more. Clitellum ? Male pores 
two pairs, the anterior in 9/10, rather outside the line of set® b , 
on a median transverse somewhat dumbbell-shaped cushion, 
extending ou each side to between the lines of b and c (this 
cushion may be represented by a pair of papillae): posterior male 
pores over the normal situation of groove 10/11, just outside the 
Jine of setae h , in the antero-lateral angles of a thickened median 
patch which occupies the ventral surface of xi, pushing forwards 
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groove 10/11 (text-fig. 55). Female pores perhaps in 11/12 
between the lines a and b. Spermathecal pores in ab. 

Septa 6/7—8/0 considerably thickened, 5/6 thin, 9/10 and a few 
following also slightly thickened. Two gizzards, in xiii and xiv, 
or three, in xiii-xv. Testis sacs extending into ix and x. Pro¬ 
states two pairs, in ix and x, elongated, cylindrical or pear-shaped, 



Fig. .m .—Draimdct bean dens Rao ; genital Held. 

surface soft, minutely papillated. No ovarian chamber; ovisacs 
may extend back to xv. Spennathecal atrium relatively large, 
ovoid and sac-like, duct entering near base. 

Remarks. This species is especially interesting on account of 
the well-developed second pair of prostates, which mark it out as 
perhaps the most primitive member of the genus. 

Distribution. Forests of Sliimoga and Kadur Dists., Mysore; 
Bhagamandla, Coorg, S. India. 


37. Drawida shunkarai Mich. 

1913. Drawida schunkarai , Michaelsen, Mt. Mus. Hamburg, xxx, 
p. 74. 

Length 110 mm.; diameter 3}-5 mm. Segments ca. 200; 
secondary annulation on the posterior parts of each of segments 
vii-xi. Set® very fine and closely paired, beginning in iii(?); 
aa — \hbc anteriorly, =bc in middle and hinder parts of body: 
dd distinctly (anteriorly) or slightly (behind) greater than | eir- 
cuinfereuce. Male pores about midway between b and c, on thick 
papilla), which project from a transverse spindle-shaped slit on 
each side; segments ix and x swollen between the lines b and c. 
Female pores in ab (?). Speruiathecal pores in cd> on small 
papillae. 

Septa 5/6-8/9 thickened, the first moderately, the rest very 
much. Four gizzards, in xvii-xx. Testis sacs large, much con¬ 
stricted by the septum, projecting equally on each side; each 
portion of the sac concave inwards, nearly meeting its fellow 
above the gut. Ental portion of va9 deferens is the thicker, and 
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wavy; it then becomes thinner, and closely coiled. Prostates 
hemispherical, smooth, and with muscular shimmer. Ovarian 
segment much narrowed by the approximation of the septa; 
ovisacs thickly tubular, irregular, constricted at flie septa, ex¬ 
tending back into xv. Spermathecal ampulla large, thickly pear- 
shaped ; atrium small, almost concealed in the body-wall, receives 
the duct at its broad ental pole. Accessory organs as two pairs 
of blind club-shaped tubes, in vii and viii, attached to the hinder 
septum of each segment, wavy, the ental end the thicker. 

Remarks. Owing to the condition of the single specimen it 
could not be determined whether or not there was any connection 
between the accessory apparatus just mentioned and the sperma¬ 
thecal atrium; if so, they would be atrial sacs. For a somewhat 
similar accessory apparatus, ef. Hoplochaztella. 

Distribution. Cape Comorin. 

38. Drawida somavarpatana Rcio. 

1921. Draioida somavarpatana , Kao, Aim. Mag. N. II. (9), viii, 

p. 497 ; pi. xv, figs. 1 A, 2 A, 3 a ; pi. xvi, figs. 5 a, 0, f)«; 
pi. xvii, figs. 7, 8, 10, 10rt, 106; pi. x\iii, tigs. 10/, 10y, 
!0 

1922. Drawida somavarpatana , Stephenson, Ann. Mag. N. H. (9), 

ix, p. 131. 

Length 85 mm.; diameter 4 mm. Segments 124. Colour 
brownish yellow. Prostornium small, retracted under segment i. 
No dorsal pores. Xephridiopores in line with lateral set®. 
Set® closely paired; aa = be, dd~h circumference. Clitellum 
apparently x-xiii (= 4). Male pores as puckered orifices with 
tumid lips, a little outside line of set® b ; a curved depression in 
front of and behind each, the concavities of the curves facing each 
other; x and xi depressed midventrally. Spermathecal pores in 
line with cd. 

Septa 5/6-8/9 slightly thickened. Three gizzards, in xvi-xviii, 
the last the largest. Testis sacs as in D. ghatensis , extending 
back to xiv, in which segment the main portion of the sac lies. 
Prostates consist- each of two finger-shaped structures, side by 
side, united below in a narrow neck, which again swells out 
somewhat at its termination, where it joins the parietes; surface 
soft, friable. Ovarian chamber present; ovisacs extend back to 
xiv. Spermathecal atrium bifid, one horn in vii, the other in viii, 
the duct joining in the angle between the two. Strong transverse 
muscular bands on inner surface of body-wall in prostatic region. 

Distribution. Somvarpet, Coorg. 

39. Drawida sulcata Mich. 

1907. Drawida sulcata , Michaelsen, Mt. Mas. Hamburg, xxiv, 
p. 144, text-fig. 1. 

1909. Drawida sulcata , Michaelsen, Mem. Ind. Mus. i, p. 141, 
pi. xiii, fig. 2. 
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Length 67-70 mm.; diameter 3-3$ mm. Segments 150 ; 
x and xi with a very sharp transverse furrow ventrally. Colour 
a dirty grey. Prostomium ? Setae very line, very closely paired; 
aa anteriorly distinctly larger than be , in rest of body about equal 
to 5c; dd a little more than ^ circumference. Nephridiopores 
usually in ccl. Clitellum x-xiii (=4), ring-shaped in the hinder 
part. Male pores on very prominent papillae, midway between 
5 and c. Female pores? Spermathecal pores just ventral to c. 



Fig. 56 .—Drawida sulcata Mich.; genital field. 

Seminal furrows beginning at 10/11, medial from a (thus un¬ 
connected with the male pores); at first converge slightly, and 
reach 11/12 near the middle line; then diverge, and die away at 
the middle of xii; the furrows included in a darker smooth area; 
probably not connected with the female pores (text-fig. 56). 

Septa 5/6—8/9 very strong. Five gizzards, in xv-xix, or perhaps 
xiv-xviii, the first two rather smaller. Testis sacs large, sharply 
incised by the septum, the portion in ix much shorter than that 
in x. Prostates hemispherical, shortly stalked, surface mammillated 
(“glandular”). Ovarian chamber absent; ovisacs extend back 
into xiii, much constricted by septum 12/13. Spermathecal 
ampulla pear-shaped; atrium very small, simple, nearly hidden in 
body-wall. 

Remarks. Except for the seminal grooves, the species is very 
like D. parva ; and it is to be remembered that Bourne had a 
somewhat meagre scheme for the description of his species, and 
so might not have described actually existent grooves. Another 
worm that might possibly be identified with D. sulcata is D. kanar- 
ensis ; the locality of D . sulcata is within a few miles of that of 
D. parva , but D. kanaremis was found 300 miles away. 

Distribution. Coonoor, Nilgiris, S. India. 

40. Drawida travancorensis Mich. 

1910. Drawida travancorensis , Miehaelsen, Abh. Ver. Hamburg* 
xix, p. 46. 

Length ca. 185 mm.; diameter 3 mm. Segments 130. (Colour 
and prostomium no longer recognizable in the specimens.) Setae 
closely paired, especially the lateral in the anterior part of th© 
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body ; ««=| to $ be, in the anterior part the first relation, in 
the middle ol‘ the body the second; eld rather greater than £ cir¬ 
cumference. Clitellum saddle-shaped, interrupted between the 
lines a, including x-xiii (*=4). Male pores comma-like slits, the 
broader end towards the middle line, about midway between b 
and c. Spermathecal pores in c. 

•Septa 5/6-8/9 fairly strongly thickened. Two gizzards, 
apparently in xiii-xiv, the first rather smaller. Testis sacs pro¬ 
jecting into both ix and x, not markedly constricted. Prostates 
large, regularly pear-shaped, smooth, no glandular investment. 
Ovarian chamber present; ovisacs thick, short, extending back¬ 
wards through one or two segments. Spermathecal ampulla thickly 
pear-shaped; atrium a fairly large, simple, slender club-shaped sac 
free in vii, the duct entering its ectal end. 

Distribution , Kottayam, Travancore, S. India. 

41. Drawida uniqua (A. G. Bourne ). 

1886. Mvniliyaster uniqmis , Bourne, P. Z. S. 1886, p. 671. 

1804. Moniligaster uniqua, Bourne, Quart. J. Mic. Sci. xxx\i, 

p. 363, pi. xxiii, tig. 4. 

1805. Moniligaster uniqmis , Beddard, Monog. p. 108. 

1900. Draioida uniqua , Michaelsen, Tier, x, p. 118. 

Length 220 mm.; diameter 5 mm. Segments 316, faint secon¬ 
dary annulation. Unpigmented. Setae present on ii; aa practi¬ 
cally equal to be; dd very slightly greater than | circumference. 
Nephridiopores in cd. Male pores between b and c, often on 
papilla-like evaginations. Female pores in ab. Spermathecal 
pores in cd. 

Septa 5/6-8 9 thickened. Gizzards four or five, the first in xv- 
xvii, the last, in xix-xxi. Testis sacs lemon-shaped. Prostates 
teat-like, turned backwards. JVo ovarian chamber. Spermathecal 
ampulla pear-shaped to ovoid; duct with simple atrial widening 
at ectal end. 

Remarks. Bourne in 1894 identified this species with his 
M. papillatus ; the reason is not evident, as M. uniquus is said to 
be “ a small weak-looking worm,” while M.papillatus “ is a much 
longer worm than any of the other species, with the exception of 
M. grandis” Michaelsen follows Bourne in identifying the two; 

I think (cf. the Introduction to the present genus) that M. papil¬ 
latus must be left out of consideration altogether. 

Michaelsen considers (58, p. 21) that D . nepalensis is probably 
identical with this species. 1 cannot agree here either ; D. nepa¬ 
lensis has an ovarian chamber, and the atrium is a large annulated 
sac. 

Bourne states that “this species and M.pellucida occur together 
and form, I believe, hybrids,—I have found so many specimens 
w ith an intermixture of character...” The two species are much 
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alike externally, except for the bulbous anterior end of D . pellu- 
cida (an effect of contraction); the teat-like prostate of the 
present form seems to be the main difference. It might therefore 
be possible to unite this species with D. pellucida. 

Distribution . Ootacamund and Coonoor, in the Nilgiris. 

42. Drawida willsi Mich . 

1907. Drawida ivillsi , Michaelsen, Mt. Mas. Hamburg, xxiv, p. 146. 

1909. Drawida willsi Michaelsen, Mem. Ind. Mus. i, p. 143. 

Length 55-60 mm.; maximum diameter 2*5 mm. Segments 
155-160. Colour variable, bluish grey or reddish grey. Pro- 
8tomium prolobous, transversely oval in shape. Setae closely 
paired, especially the lateral; aa=bc y or anteriorly a little less; 
dd rather more than | circumference. Nephridiopores in cd. 
Clitellum ring-shaped, x-xiii ( = 4). Male pores on transversely 
oval papillae in 6; in many specimens an additional pair ot rudi¬ 
mentary male pores in a corresponding position in 9/10. Female 
pores in ah. Spermathecal pores in ah , inconspicuous. 

Septa 6/7-S/9 thickened, especially the first two; 9/10 and 
10/11 dislocated backwards dorsally. Two gizzards, in xiv and 
xv. Testis sacs constricted by the septum. Prostates short 
thick tubes, somewhat bent or depressed, nearly disc-like, with 
thick covering ot pear-shaped glands. A second pair of prostates, 
similar but smaller, in connection with the additional male pores. 
Ovarian chamber present; ovisacs large, extending back through 
about six segments, constricted by the septa. Spermathecai 
ampulla ovoid ; atrium moderately large, simple, ovoid, almost 
unstalked ; duct enters ectal end of atrium. 

Remarks. The presence of vestigial prostates points to the 
origin of the genus from a form which possessed two pairs of 
glands; such a genus is Desmoifaster. Compare the condition in 
I). scandens, where the second pair of prostates is quite well 
developed. 

The special ovarian chamber mentioned by Michaelsen is, if it 
occurs as described by lnm, apparently something different from 
the usual ovarian chamber, which is the eleventh segment. Here 
the ovarian chamber is “separated from the small 11th segment 
by a fine membrane, which connects septa 10/11 and 11/12.” 

The specimen referred to by Michaelsen as coming from the 
W. Himalayas was probably D.jnponica . 

Distribution . Bilaspur, Central Provinces; Hyderabad, Deccan. 


M 
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Family MEGASCOLEOIDiE. 

1895. Megascolicid® + Eudrilidte, Beddard, Monog. pp. 857, 
578. 

1900. Megascolecidse, Michaelsen, Tier, x, p. 12Cf. 

Setae simply pointed, sigmoid, four pairs per segment, or 
numerous; in the latter case forming rings which may be either 
closed, or broken dorsally and vent rally ; the set® in the rings 
either arranged at fairly equal distances, or approximated in 
couples. Clitellum beginning with or in front of xv, with few 
exceptions including the whole of xv. Male pores one pair, 
usually on xviii or xvii, exceptionally on xix. Female pores one 
pair, often fused mid veil trally, on xiv or immediately behind this. 
(Esophagus usually with one on several gizzards in front of the 
testis segments, rarely no gizzard. Two pairs testes and funnels 
in x and xi, or one pair in x or xf; one or two pairs of prostates, 
rarely reduced to one only or altogether wanting. One pair of 
ovaries in xiii. 

Distribution. Over the whole of the southern half of the globe, 
and the southern part of the N. Hemisphere ; apparently absent 
from NT. and W. Asia, and from N. Europe and Arctic N. 
America; present as an introduced element of the fauna in 
Central and S. Europe, and occasionally in N. Africa; endemic, 
however, in the Nile countries. 

The Megascolecidse, considerably # the largest family of the 
Oligochseta, can be traced back to their evolutionary starting 
point, which is represented by worms of the genus Notiodritus 
as defined by Michaelsen in the Tierreich. The ancestor of the 
family was characterized by the possession of two pairs of testes 
and funnels, not enclosed in testis sacs, in segments x and xi; 
the vasa deferentia passed backwards to op^n by a pair of pores 
on segment xviii, probably in the setal zone; of two pairs of 
prostates, tubular in structure, contained in and opening on 
segments xvii and xix ; of two pairs of spermatbec®, opening in 
grooves 7/8 and 8/9; of four couples of set® per segment; and 
of a pair of meganephridia per segment; there was a single 
gizzard in the region of segments v-vii. This mav be called the 
“ original Acanthodriline” condition, from the name of the genus 
(in which Notiodrilus is now included) which comprehends forms 
having these characters. 

From this base the Megascolecid tree has branched out in a 
number of directions. The larger offshoots have a unity of their 
own, their evolution follows *a fairly definite course, and they 
constitute well-defined subfamilies—the Megascolecin®, Octo- 
ch®tin®, Diplocardiin®, etc. But after the separation of these 
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main branches there is left a group of forms, which we may best 
compare to the undergrowth around the base of the tree—short 
sprouts from the base itself, mostly taking different directions, 
and none of them growing very far. It is found most convenient to 
group all these together as another subfamily, the Aeanthodrilinae, 
which thus has rather a different character from the rest. 

The Acanthodfilinae scarcely interest the Indian worker, since 
only one species of the subfamily, and that a well-known wanderer, 
is known to occur. The chief subfamilies which will occupy his 
attention are the three already mentioned—the Megascoleeinse, 
Octocbaetinae, and Diplocardiinae. 


Keij to the Indian subfamilies of Megascolecidas. 


1. One pair of calciferous glands (often fused 

ventrally) in segment ix . 

Calciferous glands not, or not only, in 
segment ix . 

2. Two or three gizzards in front of the first 

testis segment. 

One gizzard, or none, in front of the first 
testis segment. 

3. Calciferous glands in 2 or 3 of the seg¬ 

ments x-xiii . 

0 

Calciferous glands behind the ovarian 
segment, or absent. 

4. Spprniathecal pores behind groove 8/9, 

often fused with the femnle pores. 

Spermathecal pores at or in front of 8/9. . 

5. Vasa deferentia opening into the prostates 

(unless the prostates are absent) .... 
Vasa deferentia opening separately from 
the prostates, at most close besides them, 
or into the prostatic duct at its termina¬ 
tion . 

6. Micronephridial . 

Megauephridinl. 


Oc N ERO DRILINJE. 

2 . 

3. 

4. 

Gen. Eudichoga8ter(OCTO- 
CHJBTINJE). 

Diplocardiinae. 

Eudrilinje. 

6 . 

Megascolkcin.se. 


6 . 

Octochjetin ?e (part.). 

ACANTHODRILINiE. 


Subfamily ACANTHODRILINiE. 

1900. Aeanthodrilinae, Michaelsen, Tier, x, p. 122. 

1921. Aeanthodrilinae, Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 58. 

Setae mostly eight per segment, seldom numerous and then 
approximated in couples within the ring. Clitellum beginning 
with or in front of xiv. Calciferous glands mostly absent, rarely 
present in segments vii—ix or in xiii. «Male pores on xviii or xvii; 
prostatic pores two pairs on xvii and xix, or one pair on xvii. 
Spermathecal pores in grooves 7/8 or 8/9 or both, rarely absent. 
One gizzard in front of the testis segment, rarely vestigial or 
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absent. Purely meganephridial. Prostates tubular, lumen of 
glandular portion lined by a non-glandular columnar epithelium ; 
vos deferens ending independently of the prostates or in a common 
pore, but at any rate not entering the gland. 

Distribution . Mostly in the S, Hemisphere, but introduced into 
other parts. Thus the only Indian representative is a “ world- 
wanderer.” • 


1. Genus MICROSCOLEX Rosa , emend. Mich. 

1895. Microscole.v (part.), Beddard, Monog. p. 459. 

1900. Microscole.v 4* Notiodrilus (part.), Michaelsen, Tier, x, 
pp. 139, 128. 

1905. Microscolex (part.), Michael soli, 0. siidpolar-Exp. p. 21. 

1907. Microscolex, Michaelsen, Fauna S.W. Austral, p. 143. 

1909. Microscolex + Notiodrilus (part.), Benham, 0. Sub-antarctic 
Is. pp. 254, 269. 

1911. Microscolex , Michaelsen, Zool. Jahrb. Syst. xxx, p. 528. 

Setie eight per segment. Nephridiopores in one longitudinal 
line on each side. Male pores on xviii or xvii. Two pairs 
prostatic pores on xvii and xix, or one pair on xvii. Sperma- 
thecal pores two pairs in 7/8 and 8/9, or one (or three?) pairs, 
the last in 8/9. Gizzard vestigial or absent (at most recognizable 
as a slight thickening of the circular muscle of the tube in 
sections, scarcely thicker and narrower than the neighbouring 
parts of the oesophagus). Two pairs free testes and funnels in 
x and xi. 

The history of the various schemes of partition of this and 
related genera is given up to 1907 in Michaelsen (123) ; and further 
changes in the arrangement and content of the several genera in 
Michaelsen, (127, 128, 129); cf. Benham aUo (115). It is an 
interesting history, but as the subfamily lias so slight a relation 
to the Indian fauna it would hardly be justifiable to enter into an 
account of it here. 

Distribution. In India only at Peshawar. Widely spread in 
the S. Hemisphere, circummundane; has also been carried into 
the N. Hemisphere. 

1. Microscolex phosphorous (Ant. Dug.), 

1914. Microscolex phosphoreus , Stephenson, Rec. Ind. Mus. x, 
p. 338. 

For the complete synonymy and distribution, up to 1907, see:— 

1907. Microscolex phosphoreus , Michaelsen, Fauna S.W. Austral* 
p. 148. 

Length 10-50 mm.; diameter 1-2 mm. Unpigmented, in life 
phosphorescent. Segments 75-90. Prostomium epilobous 
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No dorsal pores. Nephridiopores intersegmental, as far as iv in 
d, behind this immediately below c. Set® widely paired ; — 

^aa = ^c=s|c(Z; dtl=z2 be. Clitellum ring-shaped, xiii-xvi 
(=4 or 5). Prostatic pores on xvii just outside seta 6; vasa 
deferentia end at the same level as the prostatic pores, but just 
inside seta b. Other genital apertures in line with a ; sperrna- 
thecal pores in 8/9. 

Septa 6/7-12/J3 moderately thickened. Gizzard in v, vestigial. 
No typhlosole. Last heart in xii. Seminal vesicles two pairs, in 
xi and xii. Prostates small, extending over no more than one 
segment. Penial set® delicate and slender, slightly bowed, with 
scattered broad teeth apposed to shaft. Spermathecal ampulla 
pear-shaped; one or two short diverticula given off from the 
duct. 

Remarks. The relation of the prostatic pore to the opening of 
the vas deferens as given above was determined from a series of 
sections. The Indian specimens had two spermathecal diverticula 
instead of the more usual one. 

This is the only representative of the Acanthodrilinse in India. 

Distribution . Jn India only found at Peshawar. Its original 
home is in S. America; it has been widely spread through 
artificial transfer, as well as in the S. Hemisphere by the drift 
across the 8. Atlantic and Indian Ocean. 


Subfamily MEGASCOLECDM3. 

1000. Megnscolecinsc, Michaelsen, Tier, x, p. 161. 

1007. Megascolecince, Michaelsen, Fauna S.W. Austral, i, p. 149. 

1909. Megascolecinie, Michaelsen, Mem. Ind. Mus. i, p. 118 

1910. Megaseolecinae, Michaelsen, Abb. Ver. Hamburg, xix, 

p. 21. 

1916. Megascolecinse, Michaelsen, Mjoberg’s Austral. Exp. p. 53. 

Set® either eight per segment, or numerous, and then either in 
regular chains or approximated in couples. Clitellum beginning 
with or in front of xiv. Male pores on xviii. Spermathecal 
pores, if present, one to six pairs, in front of the testis segments. 
Usually one gizzard in front of the testis segments, sometimes two 
or three, exceptionally none. Mega- or mieronephridial. Tw r o 
pairs testes and funnels in x and xi, or only one pair: prostates 
tubular or brauched, l arely absent; vas deferens enters prostatic 
duct or gland. 

Distribution (Charts II and III). The subfamily occurs 
throughout the whole of India, but in the N.W. and Central 
regions it is represented only by peregrine species. In general 
its home is the Australian and Indian regious, with the Malay 
Peninsula and Archipelago, the Philippines, China, Japan, and 
Polynesia; a very few species are found in N. America. Certain 
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widely wandering species are found in many parts of the world; 
the littoral Pontoclrilus is found on the coasts of all the warmer 
parts of the globe. 


Chart II. 



The whole of the family MegascolecidaB is, as previously indi¬ 
cated, to be derived from an original form which has essentially 
the characters of the genus Notiodrilus as defined by Michael sen 
in theTierreich volume of 1900 (for these characters v, ant. p. 162). 

The Megascolecin®, however, take their origin from a form 
which is one remove from this— Diplotrema , in which the anterior 
pair of prostates have disappeared and the posterior pair of 
prostatic pores have moved forwards to open on xviii near the 
apertures of the vasa deferentia. 
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In Plutellus , the first genus of the Megascolecin®, the prostatic 
pores have fused with the openings of the vasa deferentia on 
xviii so that there is but one pair of pores; and this remains 


Chart III. 



throughout the subfamily as its distinguishing character. In the 
remaining genera the changes are of three chief kinds—the seta> 
may take on the perichujtine arrangement, the four pairs multi¬ 
plying in number and becoming spread out to form a more or less 
complete ring round each segment; the nephridia may be broken 
up, with the substitution of a number, sometimes a very large 
number, of small micronephridia for the single pair of mega- 
nephridia in each segment; and the single central canal of the 
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prostate may branch, with the consequence that the organ is no 
longer tubular ancl cylindrical in form, but racemose. In a small 
group of genera there is a development of two or more gizzards, 
instead of the single gizzard of Plutellus . 

Plutellus, then, has meganephndia, eight seise per segment 
arranged in four pairs (the lumbricine arrangement), and a pair 
of tubular prostates opening on segment xviii in common with 
the vasa deferentia. From Plutellus is derived Meyascolides , in 
which the nephridia are breaking up or have broken up; this 
apparently does not always take place in the same way : in one 
group of forms there are three or four nephridia on each side of 
each segment, all about the same size, while in other cases there 
is one large one and a number of quite small ones ; however, all 
stages of the process are united in this genus, so long as the 
prostates and set® retain their original condition. The next 
stage is Notoscolex: the prostates now become branched; in a 
number of cases the branches of the central canal are so insig¬ 
nificant. that they have no effect on the form of the gland, and 
can only be demonstrated in sections—the genus, however, is 
defined as including all forms in which there is any branching at 
all. Following this we come to Meyascolex , where the set® take 
on the perichmtine arrangement; here again there are a number 
of intermediate stages; in a number of species the anterior 
segments retain the lumbricine arrangement, and the increase in 
the number of set® takes place gradually as we move backwards ; 
in others the anterior segments show an increase too, but the 
paired arrangement still holds—there are six pairs, or eight pairs, 
instead of four; and so on. The last genus along this line is 
Pherelima ; the essential characters are those of Meyascolex, but 
the gizzard is further back, the testes and male funnels are 
enclosed in testis sacs instead of being free in the segments (this 
occurs occasionally in Meyascolex :), and on the whole the ring of 
set® is more closed up—has 'smaller gaps in the dorsal and 
ventral lines than is usual in Meyascolex . 

But there are other lines starting from Plutellus . In the line 
just considered the first change was the breaking up of the 
nephridia: in another line the multiplication of the set® comes 
first. This change, occurring in the basal genus Plutellus , gives 
Dijjorochceta, the generic characters of which are therefore 
tubular prostates, meganephridia, and perich®tine set®. It is, 
of course, impossible to derive this form from any of the first 
line, since those all have mieronepkridia; the meganephridial 
condition is the primitive one, and a meganephridial cannot be 
derived from a micronephridial form. From JJiporochceta is 
derived Perionyx, in which the prostates have branched; this 
genus therefore possesses meganephridia, perich®tirie set®, and 
racemose prostates. As in the case of Meyascolides and Noto¬ 
scolex, the transition between these two genera is gradual, 
and in some cases the branching of the ceutral canal of the 



MEG A.SCOLECIN M, 


169 


prostate or its absence can only be determined by microscopic 
examination. 

( In the third line which starts from Plutellus the initial change 
is the modification of the prostates; Woodwardia , having thus 
racemose prostates, lumbricine set®, and meganephridia; cannot 
be-placed on either of the other lines, since in them either 
the setae or the nephridia are modified from the start. From 
Woodwardia is probably to he derived Comarodrilus , in which 
the nephridia in front of the clitellum, but only these, are broken 
up, the gizzard lias become vestigial, and the originally paired 
spermathecal pores have fused in the middle line. 

The genus Spenceriella has the primitive form of prostate, but 
is micronephridial, and has the perichoetine arrangement of 
set®; it is probably to be derived from Megascolides by mul¬ 
tiplication of the set®. It could, however, equally come from 
Diporochceta by the breaking up of the nephridia. 

A group of small genera are characterized by the reduplication 
of the gizzard. Digaster and Didgmogaster have two gizzards, 
and are distinguished from each other by the number and 
position of the spermathee®; Permogaster has three gizzards, 
situated anteriorly, as in the two former species. The condition 
of the other systems indicates that these are all to be derived from 
Notoscolecc. Plionogaster , in which there are several gizzards 
more posteriorly situated, at the beginning of the intestine, is to 
be considered os originating from Megascolex . 

Finally Pontodrilus is to be mentioned. The majority of 
species*are littoral in habitat; one is terrestrial, and one is limnic. 
It is derived directly from Plutellus ; the gizzard has become 
vestigial, and nephridia are absent from the first twelve or 
fourteen segments. 

The above relationships may be graphically expressed in the 
form of a tree, as follows :— 


Plutellus 



Meyitscohx 


Pheretima 
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Key to the Indian genera of Megascolecinae. 

1. Setae eight throughout the body. 2. 

Setae numerous (more than eight) at least in the 


middle and hinder parts of the body . 7. 

2 . Meganephridia alone present. 3. 

Micronephridia present with or without mega- 

nephridia . 5. 

3. Prostates tubular, with unbranched canal . 4. 

Prostates with branching canal system . Woodwardia. 

4. Gizzard well developed. Plutellus. 

Gizzard small or vestigial. Pontodrilus. 

6 . Prostates tubular, with unbranched canal. Megascolidks. 

Prostates with branching canal system . 6. 

6. Spermathecal pores in a single median series ... Comarodrilus. 

Spermathecal pores paired. Notoscolex. 

7. Meganephridia alone present. 8. 

Micronephridia present, with or without mega¬ 
nephridia . 9. 

8. Prostates tubular with unbrauclied central canal . Diporoch.®ta. 

Prostates with branching canal system . Perionyx. 

9. Prostates tubular, with unbranched central canal. Spenceriella. 

Prostates with branching canal system . 10. 

10. Gizzard in segment v, vi, orvii. Megascolex. 

'Gizzard in viii. Phkretima. 


1. Genus PLUTELLUS K Perr. 

19C0. Plutellus 4- Fletcherodrilus , Michaelsen, Tier, x, pp. 1(53, 
178. 

1807. Plutellus 4- Fletcher odrdus , Michaelsen, Fauna SAV* 
Austral, i, p. 159. 

1909. Plutellus + Fletcherodrilus , Michaelsen, Mem. Ind. Mus. i, 

pp. 118, 119, 1£0. 

1910. llutelluSy Michaelsen, Abh. Ver. Hamburg, xix, p. 22. 

1916. Plutellus , Michaelsen, Mjoberg’s Austral. Exp. p. 53 ff. 

Setee eight per segment. Male pores paired or single; female 
pores mostly paired; spermathecal pores end at groove 8/9 or on 
segment ix, a single pair or a series of two to five pairs or single 
pores. One gizzard in the region of segments v-vii. Purely 
meganephridia!. Prostates tubular, with simple unbranched 
canal. 

Distribution (Chart II). Palni and Nilgiri Hills, and Cochin, 

S. India ; Ceylon ; Darjiling Dist. and Abor Country, E. Hima¬ 
layas. Outside India in Australia, Tasmania, and N. America. 

Michaelsen has included the genus Fletcherodrilus under this 
beading, otherwise Plutellus palniensis, with unpaired male pore, 
spermatbecae, and spermathecal pores, would be a Fletcherodrilus . 
The morphological difference between a typical Plutellus and a 
* Fletcherodrilus 99 is, of course, considerable ; but if the latter is 
retained as a separate genus it would be diphyletic—one species 
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having arisen in Australia and another in India, from Plutellus 
in each ease. The tendency to fusion of the male and speriua- 
theeal pores is seen also in Perionyx , and markedly in Comaro - 
drilus . The female pores seem to be fused in only one species 
of Plutellus (P. halyi ). 

The genus is a variable one'; developments seem to be starting 
in several directions. Thus in several species the gizzard is 
becoming vestigial; one species has testis sacs ; one has a number 
of vestigial spermathecae ; in one the spermathecae are reduced to 
one pair; in P. timidus and indicus spermathecal pores appear on 
viii (i. e ., some distance from a furrow), and in aquatilis on viii 
and ix. 

Key to the Indian species of Plutellus. 


1. Spermathecae and their pores unpaired. P, palniensis. 

Spermathecae and their pores paired. 2. 

2. Spermathecae more than two pairs, vestigial .... P. sikkimensis. 

Spermathecse two pairs . 3. 

Spermathecae one pair. P timidus. 

3. Spermathecal pores on segment viii and in groove 

8/9 . P. indicus. 

Spermathecal pores in grooves 7/8 and 8/9 . 4. 

Spermathecal pores on segments viii and ix. P. aquatilis .• 

4. Penial setae present . 5. 

No penial setae . 0. 

5. Penial setae without ornamentation, spermathecal 

duct short . P. ahorcnsis. 

Penial setae ornamented, spermathecal duct long 

and thin . P. sinyhalensis. 

0. Clitellum saddle-shaped ; genital markings as 

papillae in neighbomhood of male pores . P halyi. 

Clitellum ring-shaped; genital markings a pair of 
longitudinal ridges on xviii-xx . P. dubariensis. 


In addition to the above, an indeterminable species lias been 
recorded from Parambikulam, in Cochin State (Stephenson, Mem. 
Ind. Mus. vi, p. Gl, 1915). 

1. Plutellus aborensis Steph. 

1914. Plutellus aborensis , Stephenson, Rec. Ind. Mus. viii, p. 384, 
pi. xxvi, figs. 9,10. 

Length 100 mm.; diameter relatively small, in front 3 mm., 
behind l|mn). Segments 385. Colour pale. Prostomiuin 
small, prolobous. Segment v. biannulate, subsequent ones tri- 
nnnulate; the secondary nnnulntion lost towards the hinder end. 
Dorsal pores from 9/10. Setae small and inconspicuous, difficult 
or impossible to see in front of xi; aa = 4a&=l|&c; ab = 
§ be ; dd=s i circumference ; setae a and b absent on xviii. 
Clitellum ? Male pores on small papillae which occupy the in¬ 
terval ab ; a brownish coloration around and internal to the 
papillae. Female pores? Spermathecal pores in 7/8 and 8/9, 
between a and b . 
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Septa 5/6-9/10 thickened. A short gizzard, square in shape, 
in v. No caleiferous glands. Last heart in xiii. Testes and 
funnels free in x and xi. Seminal vesicles two pairs, in xi and 
xii, tabulated, rather compressed nntero-posteriorly, attached to 
the anterior faces of 11/12 and 12/13. Prostate small though 
extending through several segments, as far as xxi, coiled, tubular; 
duct muscular and shining, forming a single rather elongated 



Fig. 57 .—Plutellus aborensis Steph.; 
spermatheca. 


loop in xviii, its ectal end thickened. {Spermathecal ampulla 
a straight or bent cylinder lying obliquely on the body-wall; 
duct’short, from its under surface; diveiticulum finger- or club- 
shaped, joining the mesially situated end of ampulla (text-fig. 57). 
Penial setae (text-fig. 58) 0-88 mm. long, 11 p broad, without orna¬ 
mentation, sharply pointed, with a gentle wavy curve at the distal 
end ; the rest of the shaft straight. 

Remarks . The situation of the seminal vesicles seems peculiar— 
one would have expected vesicles in xi and xii to be attached 
to the posterior faces of septa 10/11 and 11/12. 

Distribution. Kotung, Abor Country, E. Himalayas. 

2. Plutellus aquatilis Steph. 

1921. Plutellus aquatilis , Stephenson, ilec. Ind. Mus. xxii, p. 756, 
pi. xxxviii, fig. 8. # 

Length 115 mm.; maximum diameter 2 mm. Segments 162, 
Unpigmented, Prostomium small, proepilobous. Dorsal pores from 
8/9. Setae paired; in middle of body «6=faa=j fo—| cd ; 
behind genital region = £aa=| 6c=£cd; in front of genital 
region a6=f «a= 16c=^ cd ; dd~ £ circumference in middle 
of body. Clitellum ? Male pores on small papillae, between a and b 9 
papillae connected across middle line by a ridge. Pemale pores ? 
Spermathecal pores rather outside b f in setal zones of viii and ix. 
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Septum 5/6 very thin, 6/7-13/14 all slightly thickened. Gizzard 
in v; swelling of oesophagus with vascular striations in xii. 
Intestine begins in xv. Last heart in xii. Testes and funnels 
free in x and xi. Seminal vesicles in xi and xii, small, racemose, 
arranged as a transverse band across the hinder surface of the 



Fig. 59 .—Piutellui aquatilis Stepli.; apennatheca, 

septa. Prostates relatively large; duct thin, twisted, much 
shorter than the gland. Spermathecal ampulla ovoid or of an 
inverted pear-shape; duct about as long as ampulla, stout, straight 
or rather twisted ; diverticulum single, tubular, as long as ampulla 
and duct together, with a few irregular swellings, the seminal 
chambers (text-fig. 59). No penial setae. 

Distribution . Below Ivotagiri, Nllgiris, S. India. 


3. Plutellus dubariensis Mich . 

1921. Plutellus dubariensis , Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 61, text-fig. 7. 

Length 78 mm. or less; diameter 1-1 3 mm. Segments ca. 143. 
Colour whitish, unpiginented. Prostomium proepilobous ca. 
Dorsal pores from 6/7 (? 5/6). Setae widely paired, the dorsal 
almost separated; aa:ab:bo:cd:cld=: 15:10:15:12:12; in the 
most anterior segments ah and dd rather wider. Nephridio- 
pores in b . Clitellum ring-shaped, ^ xiii-£ xvii (=4). Male 

pores as elongated slits, somewhat converging behind, on xviii, 
nearly in the position of the (absent) setae 6 , 011 the anterior ends 
of longitudinal ridges, which can be followed back to segment xx, 
somewhat converging; the area between the ridges depressed, 
sometimes almost sucker-like. Female pores inconspicuous, placed 
anteriorly on xiv in front of setae a. Spermathecal pores two 
pairs, in 7/8 and 8/9, in the line of setae b. Ventral surface of 
segment viii glandular. 

Septa 6/7-10/11 thickened, 7/8-9/10 fairly strongly. Gizzard 
large, cylindrical, in v. No calciferous glands. No typhlosole. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles one pair, lobed, in xii. Prostates very long, irregularly 
twisted and undulating, pressed together, occupying xvii-xx; 
duct short, set off. Spermathecae in viii and ix; ampulla narrower 
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ectally, passing into the short cylindrical duct; diverticulum 
•small, club-shaped, a quarter as long as the main pouch, entering 
the ectal end of duct. No penial setae. 

Remarks . Conies near P. indicus (Mich.). 

Distribution . K. Cauvery, Dubari, Coorg. 

4. Plutellus halyi (Mich.). 

1898. Megascolides halyi , Michaelsen, Zool, Jahrb. Syst, xii, p. 142. 

1900. Plutellus halyi, Michaelsen, Tier, x, p. 165. 

1916. Plutellus halyi , Michaelsen, Mjobergs Austral. Exp. p. 43. 

Maximum length 40 mm.; diameter 0*8-1 nun. Segments 75. 
Colour whitish to bluish grey, without pigment. Prostomium 
epilobous (?). Set® small, fairly widely paired; aa = 2a6=6c= 
1| cd = | dd. First dorsal pore at 7/8. Clitellum saddle-shaped, 
from xiii or |xiii to xvii (=4|-5); xviii may be glandular and 
'thickened ventrally. Male pores just outside the line 6, on small 
'papillse. Female pore single. Spermathecal pores two pairs, in 
►line with h , in 7/8 and 8/9. Copulatory papill® in the neighbour¬ 
hood of the male pores, variable, one median on xviii, or one on 
the right side on xix. 

Septa all thin, 7/8-9/10 rather thicker than the rest. Gizzard 
in vi, fairly well developed; no calciferous glands. Last hearts 
in xii. Testes and funnels two pairs, in x and xi, free. Seminal 
vesicles two pairs, in ix and xii, each consisting of a few large 
lobes. Prostates long, extending back as far as xxii or even 
further; glandular part thick, closely wavy ; duct short, narrower, 
muscular. Spermathecal diverticulum thickly pear-shaped, some¬ 
what shorter than the duct, which it joins just below its middle; 
duct straight, thin, somewhat shorter than and well marked off 
from the ampulla. No penial set®. 

Distribution . Colombo, the Museum Garden. 


4>. Plutellus indicus Mich . f. typica. 

1907. Plutellus indicus, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 148. 

1909. Plutellus indices, Michaelsen, Mem. Ind. Mus. i, p. 153. 

1916. Plutellus indicus , Michaelsen, Mjoberg’s Austral. Exp. p. 43. 

Length 60-110 mm.; maximum diameter 2£-3 mm. Segments 
ca. 160. Colour uniform grey or brownish grey. Prostomium 
indistinctly epilobous to tanylobous. Set® widely paired; in front 
of the ciitellar region ab=:%aa= § bc~cd ; just behind the clitellar 
region the pairs are narrower; towards hinder end the pairs 
become wider, finally almost equalling 6c; dd is less than \ 
circumference, a little less in the anterior part, much less in the 
hinder part. First dorsal pore in 12/13 (or? more anteriorly). 
Olitellum? Male pores on large transversely oval papill® which 
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comprise a space equal to ab and extend outwards beyond the line 
b ; papillae connected by a ridge and surrounded by a common 
dumbbell-shaped wall. Female pores in front of and slightly 
medial to a. 8permathecal pores two pairs, those of each side 
approximated to each other, in line with a or between a and 6, one 
pair in 8/9 and one in the sefcal zone of viii. No copulatory 
organs. 

Septa 6/7-12/13 somewhat thickened, especially the middle 
ones. A large gizzard in vi (? v); oesophagus in xii-xvii moniliform, 
vascular and lamellated internally; no calciferous glands. No 
typhlosole. Nephridia relatively small. Male funnels free in x 
and xi. Two pairs seminal vesicles, in ix and xii, lobulated, the 
posterior pair the larger. Prostates with glandular portion long 



Fig. 60 .—Plutellus indicus Mich. var. silvestris ; spermatkeca 
made transparent by acetic acid ; X 26. 


and fairly thick, coiled; duct short and thin, almost straight. 
8permathecal ampulla oval or thickly tubular; duct not sharply 
set off, about as long and half as thick as ampulla, narrowing 
rapidly towards its ectal end; below the middle of the duct a 
shortly tubular, straight or bent diverticulum enters, about as long 
as the duct or somewhat longer, with simple seminal chamber 
{text-fig. 60). No penial setse. 

Distribution . Kodaikanal, Palni Hills, S. India. 


•a. var. silvestris Mich 

1907. Plutellus indicus var. silvestris , Michaelsen, Mt. Mus. 
Hamburg, xxiv, p. 149. 

1909. Plutellus indicus var. silvestris , Michaelsen, Mem. Ind. Mus. 
i, p. 166, pi. xiii, fig. 9. 

Median ventral and dorsal distances less than in the f. typica; 
anteriorly = ^ aa; at tjie hinder eudaa=*1^6c, andcW=2c^ 
{in f. typica dd at hinder end = 3| cd ). Sperinathecal pores of the 
anterior pair just in front of groove 8/9, almost fused with those 
of the hinder pair. 

Distribution . Tiger Shola, near Kodaikanal, S. India. 
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6. Plutellus palniensis Mich . 

1907. Plutellus palniensis, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 149, text-fig. 3. 

1909. Plutellus palniensis , Michaelsen, Mem. Ind. Mus. i, p. 157, 
pi. xiii, tig. 7, text-fig. 11. 

191G. Plutellus palniensis , Micbaelsen, Mjuberg’s Austral. Exp. 
p. 42. 

Length 70-125mm.; diameter 2-4 mm. Segments 240-260. 
Colour yellowish white or light grey. Body very slender. Pro- 
stomium epilobous f, hinder end tapering backwards. Segments 
of anterior part of body, except the first two, with 2-5 secondary 
annuli. Set® rather small; in general cd=2 «& = | bc=s^aa ; 
in anterior part of body ah is wider, he and aa narrower, aa 
especially so on the clitellum and just in front of it; drf=ca. 
| circumference ; at the hinder end the set® d are somewhat 
irregular. Dorsal pores visible only behind clitellum. Clitellum 
indistinctly saddle-shaped, xii-xix ( = 8). Male pore single, on a 
small median papilla, which is surrounded, or bordered in front 
and behind, by a rather thick wall. Female pores in the place of 
the missing set® a of xiv, on a common oval cushion. Sper- 
mathecal pores impaired, midventrally in 7/8 and 8/9. Copulatory 
cushions unpaired, midventral, on the anterior parts of viii and ix, 
just behind the spermathecal pores; sometimes an additional one 
similarly placed behind the male pore, on xix, rather more 
indistinct. 

Septa 6/7-12/13 thickened, especially 8/9-11/12. A fairly 
large cylindrical gizzard in vi (or v?); two pairs of lateral 
swellings of the oesophagus in xiv and xv, not set off, internally 
with longitudinal lamell®. No typhlosole. One pair of testes 
and funnels free in xi. One pair of grape-like seminal vesicles iu 
xii. Prostates paired, with fairly thick and long glandular 



Fig. 61 .—Plutellus palniensis Mich.; spermatheca made 
transparent by acetic acid ; X 10. 

portion, and short, narrow and almost* straight duct; the ducts 
enter the body-wall in the position of a, and join in the body-wall. 
Spermathec® unpaired, on the left side, with exit underneath the 
nerve cord; ampulla sac-like; duct sharply set off, about one-third 
as long and broad as ampulla; two diverticula, opening near octal 
end of duct* short, with narrow stalk, one diverticulum simple and 
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almost spherical, the other broader with two or three seminal 
chambers incompletely separated (text-fig. 61). Penial set® 
apparently absent. 

Remarks . Por the unpaired male pores and spermathecal pores, 
and unpaired spermatheese, see the introduction to the genus. 

Distribution. Tiger Shola, near Kodaikanal, S. India. 


7. Plutellus sikkimensis Mich. 

1907. Plutellus sikkimemis, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 147, text-fig. 2. 

1909. Plutellus sikkimensis , Michaelsen, Mem. Ind. Mus. i, p. 156, 
pi. xiii, fig. 8, text-fig. 10. 

1916. Plutellus sikkimensis, Michaelsen, Mjoberg’s Austral. Exp. 
p. 43. 

Length 42 mm.; diameter |-1 | nun. Segments 90. Colour 
pale, without pigmentation. Prostoiniuin epilobous tongue 
with parallel borders, open behind. Setae rathec stout, widely 
paired, especially the dorsal, and the ventral also in front of the 
clitellum ; in general a« = 2a&, ab=%bc, bc=^l\cd; in the 
anterior part of the body aa and be are equal, and ab and ccl are 
equal and nearly as large as aa and be; dd — 4cd~\ circumfer¬ 
ence. First dorsal pore in 6/7. Clitellum ? Male pores on 
minute papillae in the line of b ; a male area can be distinguished, 
midventral on xviii and encroaching on xvii and xix, laterally 
reaching b, not sharply defined, approximately circular. Female 
pores in front of set® a of*xiv. Spermathecal pores (probably) 
five pairs, in 4/5-8/9, just median from the line of b. A. pair of 
transversely oval glandular areas in ab , over 12/13 and divided by 
it, sometimes connected by a glandular median area. 



Fig. 62.— Plutellus sikkimensis Mich.; distal end of penial seta; X 450. 

Septa 6/7-12/13 thickened, especially 9/10 and 10/11. Gizzard 
in v, small but distinct; oesophagus behind this moniliform, with 
folded walls, but no ealeiferous glands. Intestine begins in xiv. 
Last hearts in xii. Two pairs testes and funnels, free in x and xi. 
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Seminal vesicles apparently in ix, xi, and xii. Glandular portion 
of prostate consisting of closely apposed undulations, the whole 
almost tongue-shaped in appearance; duct fairly long, narrow, in 
its first part somewhat wavy. Spermathecse (in sections) very 
small (or undeveloped), without distinct lumen, five pairs, behind 
septa 4/5—8/9, just medial from b. Penial setae (text-fig. 62) ca. 

mm. long, 9 ft thick in middle, with curved proximal end; 
distal end bent at an obtuse angle and somewhat tapering, ending 
in a sharply pointed slender tip, slightly recurved; distal end 
(except the tip) ornamented by about 9 oblique circlets of relatively 
very large teeth, about 9 teeth in a circle. 

Distribution . Sandakphu, Darjiling Dist., E. Himalayas. 


8. Plutellus singhalensis (Mich.). 

1897. Megascolides singhalensis, Michaelsen, Mt, Mus. Hamburg, 
xiv, p. 174. 

1900. Plutellus singhaletisis, Michaelsen, Tier, x, p. 165. 

Length ca. 65 mm.; diameter 0-8-1-2 mm. Segments87-108. 
Colour an indefinite equable grey. Prostomium epilobous 
Setie widely paired; aa=l| ab=bc—\ eld ; dd rather less than 
^ circumference; set® ornamented with several deep scars, of 
which the proximal border is sharp and concave, but the distal 
border not definite. First dorsal pore in 5/6. Nephridiopores 
between the lines of c and d , not regularly in the same line. 
Clitellum ring-shaped, £xiii or xiv to xvii (=4 to 4|). Male pores 
between the lines a and b , on small round papillae. Female pores 
paired, in front of setae a. Spermathecal pores two pairs, in 7/8 
and 8/9, in line with b. Copulatory papilla), small, in 17/18 and 
18/19, or anteriorly and posteriorly on xviii, in line with a and 
also midventral; often some or all absent; a maximum of six may 
be present. 

No septa specially thickened. Gizzard small, in v, not sharply 
set oft', in comparison with other forms appears vestigial; no 
calciferous glands. Intestine begins in xviii or xix; ? lateral 
glands at beginning of intestine. Hearts in x and xi. Nephridia 
with bladder-like peritoneal cells. Two pairs of testis sacs in x and 
xi, meeting ventrally. Lobular seminal vesicles in ix, x (?), xi, 
and xii. Prostates thickly tubular, glandular part coiled and 
adherent, with warty surface; duct shorter, thinner. Sperma- 
thecal ampulla irregularly sac-like; duct long and thin, in broad 
apposed curves; diverticulum thickly pear-shaped, entering ectal 
end of duct. Penial setae 0*6 mm. long, with a maximum thickness 
of 6 ft; slightly and irregularly bent, with sharp straight tip, and 
a few broad closely apposed teeth at the distal end. 

RemarJc8 . The species is peculiar in possessing testis sacs. 

Distribution . Nuwara Eliya, Ceylon. 
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9. Plutellus timidus Cogn. 

1911. Plutellus timidus , Cognetti, Ann. Mag. N. II. (8) vii, p. 497, 
pi. xiii, tig. 4. 

Length 30-48 mm.; diameter ca. 1 mm. Segments 116-119. 
Colour violaceous grey, clitellum violaceous brown. Prostomium 
small, epilobous. Body slightly compressed behind clitellum, 
except the tail. Dorsal pores from 11/12 (? from 10/11). Neph- 
ridiopores, in front of clitellum at least, nearly in line with 6. 
About segment x ua = l§a&, a6=|6c, 6c=c<7, cd somewhat 
smaller than dd, which is a little larger than \ circumference; 
at middle of body «rt = l|a6, ab~\bc, cd~'% be, dd=*cd; at 
the tail bc=cd=dd. Clitellum xiv-xvii (=4), ring- 

shaped. Male pores on small papillae, “about equally distant 
from the two bundles of setae.” Female pores internal to and 
in front of a , in a small transversely oval area. Spermathecal 
pores one pair on viii, in the setal zone, between the lines of 
b and c. A pair of papillae on xix, just lateral to b , prolonged 
obliquely forwards to join tho porophores. 

Septum 5/6 the first, very thin ; 7/8-12/13 thickened. Gizzard 
in v, not very strong. Testes and funnels free in x and xi. 
Sperm-sacs small and grape-like, in xii. Prostates in xviii with 
their ental ends in xix; muscular duct a little coiled. No penial 
setae. Spermatliecae one pair in viii consisting only of a long 
pear-shaped ampulla. 

UemarTes. Distinguished by only one pair of spermathecae. 
Something has gone wrong with the original account of the setal 
relations— cd and dd cannot stand to one auother as stated; but I 
cannot suggest what correction should be made. 

Distribution. Muvattupuzha, 170 km. N.N.E. of Trivandrum, 
•S. India. 


2. Genus PONTODRILUS E. Pcrr . 

1900. Pontodrilus , Micliaelsen, Tier, x, p. 179. 

1909. Pontodrilus , Micliaelsen, Mt. Mus. Hamburg, xxvii, p. 83. 

1922. Plutellus ( Pontodrilus ), Michaelsen, Capita Zool. i, 3, p. 22. 

Setse eight per segment. Male pores paired. Female pores 
paired. Spermathecal pores two or four pairs, the last in 8/9. 
Gizzard vestigial or absent. Purely meganephridial, nephridia 
wanting in front of the clitellar region. Two pairs free testes and 
funnels. Prostates tubular, with simple unbranched canal. 

Distribution . The genus is found chiefly on the shore, and is 
very widely distributed, especially over the islands of the 
S. Hemisphere, the shores of 8. Asia, and the islands and coasts 
of N. America. There is one lacustrine species P . lacustris 
(Benham) in New Zealand, and one terrestrial species, P. agnesce 
Steph. from Ceylon. 

Michaelsen, in a recent publication (131), ranks Pontodrilus as a 
eubgenus of Plutellus . 
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A thorough revision of the genus is to be found in Michaelsen's 
paper of 1909. Apart from P . lacustris (which, according to 
Michaelsen, may not be a true Pontodrilus) the then known forms 
belonging to the genus may be arranged in three species according 
to’the characters of the prostates: (1) P. bermudensis —prostates 
with a large, definitely marked off spindle-shaped muscular duct; 
(2) P. litoralis —with small, sharply marked off muscular duct 
equally thick throughout; (3) P. mntsushimensis —with very small, 
almost vestigial, cone-shaped muscular duct, not definitely marked 
off. Within these species there are various forms, concerning the 
systematic value of which there may be differences of opinion; 
Michaelsen calls them ‘‘forms.” P. bermudensis includes lacca - 
divensis, ephippiger, arena*, insular is, michaelseni, and hesperidum . 

Michaelsen speaks of the generic affinities of P. lacnstris, from 
fresh water in New Zealand, as not being beyond doubt. It was 
first described by Benham as a Plutellus ; but according to the 
generic definitions it clearly belongs to Pontodrilus ; moreover, it 
has two peculiarities, also possessed by Pontodrilus , which would 
hardly have arisen Twice in association—sculptured setae (orna¬ 
mented with a number of extremely fine crescent-shaped marks 
near the distal extremity), and the absence of nephridia from 
the anterior segments. 

The habitat (one species littoral and one terrestrial), and the 
characteristic male field of P. bermudensis , will at once distinguish 
between the two Indian species. 

1. Pontodrilus bermudensis Bedd . 

1897. Pontodrilus i mm la vis , Michaelsen, Mt. Mus. Hamburg, xiv r 
p. 173. 

1900. Pontodrilus ephippiger -f- P. arence-\-P. insulamsp P. michael¬ 
seni + P. hesperidum, Michaelsen, Tier, x, up. 180, 181, 
182. 

1903. Pontodrilus laccadivensis, Beddard, Fauna Laecad. Areliip. i, 
p. 374. 

1914. Pontodrilus eph'gvpigvr , Stephenson, Itec. Inch Mus. x, p. 250. 

1915. Pontodrilus bermudensis f. ephippiger , Stephenson, Mem. Ind. 

Mus. v, p. 145. 

1915, Pontodrilus bermudensis f. ephijgriger, Stephenson, Mem. Ind. 
Mus. u, p. 01. 

1910. Pontodrilus bermudensis f. ephippiger , Stephenson, Kec. Ind. 
Mus. xii, p. 311. 

1917. Pontodrilus bermudensis f. ephippiger , Stephenson, Kec. Ind. 
Mus. xiii, p. 375. 

1920. Pontodrilus bermudensis f. ephippiger , Stephenson, Mem. Ind. 
Mus. vii, p. 202. 


1909. Pontodrilus bermudensis f. typica , Michaelsen, Mt. Mus. 
Hamburg, xxvii, p. 84. 

Length 32-05 mm.; maximum diameter 2-2£ mm. Colour 
light grey, or olive-green ; bright pink in life. Segments 106-108. 
Prostoxnium slightly epilobous. No dorsal pores. Lateral set*» 
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not paired; aa , 6c, and cd all equal in front of clitellum, and 
equal to ljfa6; behind the clitellum aa — cd — or is slightly 
greater than 6c=2^6; dd=2cd throughout the body. Clitel¬ 
lum saddle-shaped, jxiii-xvii ( = 4£); the ventral region forms a 
broad groove; at the ventrolateral margins of xviii and extending 
on to the adjacent parts of xvii and xix are a pair of very 
prominent white and rounded longitudinal ridges; internal to 
each ridge is a narrow deep depression, i. e., a groove parallel to 
the ridge. Male pores on small papillae in line with 6, on the 
inner wall of the groove just described. Female pores as white 
points anterior to the setal zone and internal to a. Spermathecal 
pores two pairs, on small white papillae, in 7/8 and 8/9, in line 
with 6. Genital markings variable; a transversely oval papilla 
which may have a sucker-like depression in its centre is generally 
present in 19/20; a similar low flat papilla is often present in 
12/13; an ill-defined papilla is occasionally present in 13/14. 

8epta increase in thickness from 6/7 to 9/10, continue thick to 
11/12, 12/13 thinner again. No gizzard; intestine begins in xv. 
Last heart in xiii. Nephridia absent from the first 12 segments. 
Testes and funnels free, in x and xi. Seminal vesicles grape-like, 
in xi and xii. Prostates of moderate size, sliglitlv coiled, in xviii 
and xvii; duct runs backward and outward, on the inner side of 
the glandular portion, is only slightly curved, and of about the 
same diameter throughout, rather shorter than the gland, strong 
and very muscular. Spermathecal ampulla variable in shape, 
elongated to subspherical; duct of moderate width, shorter than 
the ampulla; diverticulum implanted into body-wall near termina¬ 
tion of duct, tubular, about as long as the main part of the 
apparatus, not or only slightly swollen at its ental end. No 
penial seise. 

Remarks. The above describes the w orm as it has been found on 
the shores of India. It is, however, a variable species, and the 
following points are brought out by Michaelsen in his discussion 
of the synonymy. 

The setae are typically ornamented, the markings consisting of 
“ scars,” i. c., depressions with steeper proximal border which is 
denticulated in varying degrees; the depth and so the conspicuous- 
ness of the scars may vary; sometimes they may seem to be 
almost worn away. I did not notice any such markings on the 
setae I examined—either the examination was not sufficiently 
minute, or they were worn away altogether on those particular 
setae. 

Often the only genital papilla is that on 19/20; that on 12/13 
is perhaps the next in constancy; they are also recorded on 11/12, 
and on 14/16-16/17. The papilla on 13/14 which I found on 
some examples does not seem to have been recorded elsewhere. 
When papillae are absent altogether it may probably be due to 
mmaturity. 

The depression of the male field, and the lateral walls, vary in 
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distinctness. As will be seen, I have not found the prostatic 
duct distinctly spindle-shaped, though this forms part of Michael- 
sen’s diagnosis of the species. 

In Rosa’s originals of P. insularis , and in specimens described 
under this name by Michaelsen, spermatheeal diverticula were 
absent; this Michaelsen now ascribes to the immaturity of 
the specimens in both cases, and therefore unites P . insularis 
with the present species. There were, however, in the original 
specimens of P. insularis other peculiarities—the muscular coat of 
the oesophagus was thickened in segment vii, the prostatic duct 
was considerably curved, and the setal relations were somewhat 
different (set® not paired, the intervals from one to the next 
successively increasing; dd is not large, scarcely twice cd, and the 
setae d are therefore dorsally situated ; «a = 2a6; in the hindmost 
segments the regular arrangement of the setae is disturbed). 
Rosa’s specimens came from the Aru Islands, Michaelsen’s were 
found in Schmarda’s collection and were taken at Belligamme, 
Ceylon. 

P. laccadivensis , also merged in the present species by Michaelsen, 
and found both in the Laccadives and Maldives, is described as 
being characterized by papilla© in front of the clitellum (this is 
now known not to be a distinction from bermudensis), by having 
a feeble but recognizable gizzard in vii (compare the specimens 
described as P. insularis ), and as having the prostatic duct long 
and curved. The papilla on the anterior part of xiv is less convex 
than the one on 12/13, and is said by Michaelsen to be the female 
field surrounding the female pores. 

Distribution. Littoral; Chilka Lake, E. Coast (in damp mud 
under stones at edge of lake; in w r et sand or sand mixed with 
mud both in the main area and in the outer channel of the lake, 
the water being either fresh, brackish, or as salt as that of the Bay 
of Bengal); under stones on the shore in Mormugao Bay near 
Goa; Ennur backwater, near Madras (in wet sand where the 
water was slightly brackish); Pamban, Malabar Coast (in a rotten 
palm-tree lying in the water); Bombay; Belligamme, Ceylon; 
Laccadives and Maldives. It is widely distributed throughout 
the tropics and warmer coasts of both hemispheres; the form 
described as P. eplnppiger , which the Indian specimens resemble 
most closely, Las been recorded from the Cape Verde Islands, 
Portuguese W. Africa, N.E. Madagascar, Christmas Island, W. 
Australia, Celebes,and Hawaii; the form described as P. insularis 
was recorded from the Aru Islands. 

2. Pontodrilus agnes® Steph. 

1915. Pontodrilus agnesee } Stephenson, Mem. Ind. Mus. vi, p. 61. 

Length 65 mm.; average diameter I mm. Segments 116. 
Colour dark brown. Prostomium prolobous, only slightly delimited 
from the first segment. Set® a and b absent on xviii; aa=s2ab; 
bc*= 3 \ ab—cd ; dd = about 3 cd~ about £ circumference, the 
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set© d being thus dorsolateral; dd is rather greater in the anterior 
part of the body than behind. Clitellum lighter than the rest of 
the surface, ^xiii-xvii or ^xvii (=4 or 4|); the mid ventral region 
is grooved m this part of the body. Male pores on small papill© 
between the lines a and b. Female pores paired, in the setal zone. 
Spermathecal pores minute, in 7/8 and 8/9, in b. 

Septa 9/10-11/12 moderately thickened; 7/8 and 8/9, and also 
12/13 slightly thickened. (Esophagus dilated in v, but the 
walls not thickened, and there is no gizzard. No calciferous 
glands. Last heart in xii. Nephridia begin in xii or xiii. Testes 
free in x and xi. Seminal vesicles in ix and xii. Prostates 
moderate in size, confined to xviii, the coils closely pressed 
together so that the organ resembles a lobed Pheretima-prostate; 
duct at first thin-walled and winding, stouter and more muscular 
near its termination. Spermathecal ampullsB ovoid or sub- 
spherical ; duct stout, narrowing towards its termination, not 
sharply demarcated from the ampulla, about half as long as the 
ampulla; diverticulum single, from middle of duct, spindle- or 
club-shaped, reaching upwards to about half height of ampulla. 

Remarks. This is the only terrestrial species of the genus, and 
may perhaps represent the terrestrial ancestor from which the 
littoral species have descended. 

Distribution. Horton Plains and Elk Plains, Ceylon. 


3. Genus WOODWARDIA Mich. 

1907. Woodwardia, Michaelsen, Fauna S.W. Austral, i, p. 153. 

1916. Woodwardia, Michaelsen, Mjoberg’s Austral. Exp. pp. 55, 
59, 65. 

Seta) eight per segment. One gizzard in v or a neighbouring 
segment. Purely meganephridial. Prostates with branched canal 
system in the glandular part. 

Distribution (Chart II.). W. Akyab Dist., Lower Burma; Ceylon; 
Cochiu State, S. India. The genus is also found in Australia, and 
in Java. 

The genus was instituted by Michaelsen in 1907 for several 
species previously included in Plutellus and Megascolides , charac¬ 
terized by the above combination of anatomical features. Since 
it is now recognized that the “ Pheretima-prostate ” may have 
arisen more than once, there is no difficulty in deriving the genus 
directly from Plutellus , from which it differs only in the character 
of the prostates. This, I think, is very much to be preferred to 
Michaelsen’s alternative—that it may be descended from Notoscolear 
by a retrogression of the mieronephridial into the original 
meganephridial condition (Michaelsen, 83 n, p. 59). I am doubtful 
of the possibility of a reversal of the evolutionary process such aa 
would lead to the restoration of a meganephridiutn on each side, 
when once the mieronephridial condition has been established. 
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Michaelsen, however, would also consider as possible a descent of 
Woodwardia from Diporochceta , in the course of which the 
perichsetine arrangement of the set© would have given place to 
the lumbrieine ( ib ., p. 55). 

I have included in the genus two species —Megascolules hastatus 
and Notoscolex sarasinorum —which I believe to be meganephridial, 
instead of micronephridial (or mixed mega- and micronephridial), 
as they were originally described. In Megascolides hastatus Steph. 
the nephridia in the anterior part of the body are a pair of tufts 
in each segment, each tuft with a single narrow duct; in the 
hinder region of the body the tuft is joined to a nephridial loop 
which stretches upwards on the body-wall. In Notoscolex 
sarasinorum (Mich.) compact tufts are present throughout the 
body, one pair in each segment, attached to the body-wall in the 
line of set© c ; no other nephridia are mentioned at all. 

These tufted nephridia are well known to all students of the 
Megascoleeidse; they occur in a large number of genera in the 
region of the pharynx, gizzard, and oesophagus, and often in 
worms which in the rest of the body are typically micronephridial. 
They have always hitherto, I think, been considered as aggregations 
of micronephridia. I believe, however, that they are more 
correctly to be interpreted as meganephridia, and that consequently 
such species as the two just mentioned, where there are no 
scattered nephridia at all, must be removed from the micro¬ 
nephridial genera in \i hich they have hitherto been placed. 

The development of the tufted type of nephridia has been 
described by Bourne (27) and by Bahl (105). According to 
Bourne they arise as paired structures, each consisting of a preseptal 
funnel, a neck, and a postseptal glandular loop and excretory duct; 
from a portion of the loop a number of outgrowths develop, into 
which the canals extend in a very complicated manner; and this 
bunch of outgrowths, the tuft, ultimately constitutes by far the 
largest portion of the nephridium. In meganephridia of the 
ordinary form these outgrowths are not produced ; the nephridia 
therefore retain the form of a loop. 

It is, I think, obvious that in the tufted form of the nephridia 
the essential character of micronephridia—the breaking up into 
separate organs—never develops; the tuft is an appendage of the 
looped meganephridium which by its great development, along 
with the regression of the loop, comes to overshadow the latter 
altogether. 

The anatomy of the tufted nephridia of the pharyngeal region 
of Pheretima posthnma has lately been described by Bahl (90), 
who apparently, like other students of the Oligochseta, regards 
the tufts as aggregates of micronephridia. The individual tubules 
of the tufts possess no funnels; and each tuft discharges by a 
single duct (in this case into the pharyngeal cavity). This 
suggests a branched single organ rather than an aggregate of 
separate organs; and this interpretation is confirmed by the same 
author’s account of their development (105), which is similar to 
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that given by Bourne. Bahl finds that in Pheretima the tufts 
make their appearance as small club-shaped solid masses, produced 
into strings of cells leading to the pharynx; the strings of cells 
become canalized and form the duct; “secondary pharyngeal 
nephridia ” (i. e., the individual components of the tuft) develop 
as bads on the nephridial ends of the pharyngeal ducts, the buds 
becoming “fully formed nephridia,” and their ducts remaining 
continuous with the primary pharyngeal duct. Thus the original 
single nephridium never breaks up; the primary duct remains; 
the continuity of the organ persists; the components have 
neither morphological nor physiological independence; there is 
one organ from beginning to end—a meganephridium of a 
peculiarly modified form. 

In Notoscole.v sarasinorum there appear to be no other nephridia 
than the tufts, and I therefore regard this species as megane- 
phridial,—t.c., as a Wooclwardia ; the great similarity of this species 
to Woodwartlia uzeli is a confirmatory argument for mv view of its 
position. In Meyascolides hastatus it appears that the loop from 
which the tuft arises as an outgrowth has not regressed in the 
manner described by Bourne, and we have therefore the tuft 
along with a meganepliridial loop of something like the ordinary 
form. It is possible that other species also ought to be included 
in Woodwardia , but w r e are probably not in all cases in possession 
of the necessary data; tufted nephridia may merely have been 
•described as micronephridia. 

Key to the Indian species of AVoodwardia. 


1. No penial setae . TV. burkilli . 

Penial setae present ... 2. 

2. Metandric*; no genital papillae. W, hastata. 

Holandric ; genital papillae present . 8. 

5. Copulatorv papillae one pair on xvii . W. uzeli. 

Copulatory papillae median on 19/20, 20/21, and 
sometimes 21/22. TV. sarasinorum . 


2. Woodwardia burkilli Mich. 

1907. Woodwardia burkilli , Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 152, text-fig. 5. 

1909. Woodwardia burkillii , Michaelsen, Mem. Ind. Mus. i, p. 162, 
pi. xiii, fig. 0. 

Length 50 mm.; average diameter 1 mm. Segments 125. 
Unpigmented; rosy in life. Prostomium prolobous. Set® 
moderately large, not very closely paired: aa=2ab=: %bc=2cd; 

cireumfereuce. Clitellum ring-shaped, xiv-xvii ( = 4). 
Male pores just medial from the line of 6, on papillae which have 
a semicircular outline in front, but are indistinctly defined 
behind. A narrow but distinct furrow, convex towards the 
middle line, is prolonged backwards from each pore on to segment 


* Holandric, with two pairs of testes, in segments x and xi; metandric,with 
the posterior pair of testes only, in segment xi. 
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xix (pseudo-spermatic groove). Female pores medial from a and 
in front of the setal zone, on a common, almost linear, transverse 
area, which extends outward beyond a on each side. Sperma- 
thecal pores two pairs, in 7/8 and 8/9, somewhat lateral from a \ 
the ventral setae of viii and ix seem to be wanting (? changed 
into copulatory setae and fallen out in copulation). 

Septa 7/8—15/16 somewhat thickened, especially the middle 
ones, 10/11 and 11/1-. Gizzard stout, in vii (?). (Esophagus 
widened in ix-xii, with the structure of calciferous glands, but 
not set off from the tube. Intestine with simple typhlosole. 
Meganephric, the nephridia rather small. Two pairs testes and 
funnels free in x and xi. Seminal vesicles small, one pair, in xii. 
Prostates with an oblong densely grape-like glandular part, and 
fairly long somewhat coiled duct; vas deferens enters ental end 
of duct. Spermathecal ampulla large, irregularly pear-shaped *, 
duct very short and narrow, almost hidden in body-wall; diverti¬ 
culum club-shaped, somewhat shorter than ampulla, into the 
narrowed ectal end of which it opens. No penial setae. 

Distribution . Buthidaung, W. Akyab Dist., Lower Burma. 

2. Woodwardia hastata ( Steph .). 

1915. Meyascolides hastatus, Stephenson, Mem. Iud. Mus. vi, p. 63,. 
pi. vii, fig. 9. 

Length and diameter variable; of mature specimens, length 
55-175 mm., diameter l|-2£ mm. Colour grey. Segments 2L6. 
Prostomium small, epilobous Dorsal pores from 10/11. Setae 
paired, the lateral rather widely; the seta) of the first 20 segments 
smaller than those behind; aa=2-3«5, bc=l£-2ab, ccZ=about 
1 £ ab ; near the hinder end the lateral setae are no longer paired, 
be being equal t,o cd ; dd=^ circumference. Clitellum apparently 
jjxiv-xvii (=.3|). Male pores on small circular papillae between 
the lines of a and b. Female pores paired, between and in front 
of a. Spermathecal pores small, in 7/8 and 8/9, in a. 

Septa 7/8-11/12 moderately thickened, 6/7 and 12/13 slightly. 
Gizzard well developed, barrel-shaped, in vi. No calciferous 
glands, though the oesophagus is \ascular and segmentally bulged 
m xiii-xvi. Intestine begins in xix. Last heart in xiii. Nephridia 
in anterior part of body as bush-like tufts on each side of each 
segment, attached to parietes by a stalk; none elsewhere in the 
segment. In the posterior segments these tufts are still present, 
and in addition there is a relatively large loop intimately connected 
at its lower end with the tuft and extending dorsal wards nearly 
to the middle line. Testes and funnels free in xi. Seminal 
vesicles one pair, in xii, small and grape-like. Prostate elongated 
and tongue-shaped, straight and rather flattened, with smooth 
borders, or the glandular part coiled; duct short and cylindrical. 
Spermathecal ampulla elongated, cylindrical, bent on itself; duct 
practically absent; diverticulum single, arising from base of main 
pouch where it joins the body-wall, cylindrical, two-thirds as long 
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and two-thirds as wide as ampulla. Penial set® (text-fig. 63) 
3-3*5 mm. long, sac extends back to xxii; 16 /j, thick in middle, 
straight for the greater part of their length, bowed distally, and 



Fig. G3.— Woodwardia hastatus (Stepb.); penial seta ; a, distal 
portion, X 90 ; b, extreme end, X ca. 600. 


sinuous at the end; the tip presents the appearance of a web 
stretched across a bifid termination; numerous fine triangular 
sculpturings irregularly arranged over the distal portion except 
the extreme tip. 

Remarks . I investigated the prostate microscopically, and found 
besides the main duct in the centre of the mass other smaller 
ducts joining it; though externally of the tongue-shaped variety 
the glands are thus to some extent branched in structure. 

The species is metandric. 

For a discussion of the significance of the nephridial condition 
see the Introduction to the genus. 

Distribution . Parambikulam, Cochin State, S. India. 
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3. Woodwardia sarasinorum (Mick). 

1897. Cnjptodrilus sarasinorum, Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 177, text-figs. 14, 16. 

1900. Notoscole.v sarasinorum , Michaelsen, Tier, x, p. 192. 

Length 120 mm.; diameter l£-2 mm. Segments 134; iii-vi 
biannular, subsequent segments triannular. Prostomium epilobous 

tongue open behind. Colour an indefinite grey. First dorsal 
pore at groove 9/10. Set® ornamented with numerous fine¬ 
toothed transverse lines; enlarged at the ends of the body, and 
set widely apart; setal intervals not of very different extent— be 
greater than cd, cd greater than ah , a«=l|-2 ah, dd less than 
4 circumference; in the middle part of the body the set® of a pair 
rather closer together than at the ends. Clitellum swollen, ring- 
shaped, xiv-xvii (=4), sharply defined, with a longitudinal median 
ventral groove. Male pores on small papill® in line with h ; a 
depression in front of each, the depressions surrounded by a 
common wall, which fuses behind with the male papill®. Female 
pores internal to a, in front of setal zone. Spermathecal pores in 
7/8 and 8/9, in c. Copulatory cushions midventral, flat, sucker- 
like, on 19/20, 20/21, and often 21/22; the two anterior rather 
larger than the last, meeting each other, and laterally reaching 
almost to c. 

Septa 0/7-13/14 thickened, the middle ones of the series most 
so. A strong barrel-shaped gizzard in vi; no calciferous glands. 
Last hearts in xiii. Micronephridia aggregated on each side of 
the middle line into compact tufts, attached to the body-wall in 
line with c. Testes and funnels free, in x and xi. Seminal 
vesicles racemose, two pairs, in xi and xii. Prostates racemose, 
extending over three segments. Spermathec® with club-shaped 
diverticulum, as long as the duct, into the ental end of which it 
discharges. Penial set® 1*3 mm. long, 30 p in maximum thick¬ 
ness, slightly curved distally, pointed, style-like, with many circlets 
of long, slender, not very closely applied teeth. 

Bernards. There is a distinct resemblance to W. uzeli , from the 
same locality. 

Distribution. Ceylon (probably Peradeniva). 

4. Woodwardia uzeli (Mich.). 

1903. Plutellus uzeli f Michaelsen, Jb. bohm. Ges. xl, p. 4, text- 

figs. A-C. 

1904. Plutellus uzeli, Michaelsen, Mt. Mus. Hamburg, xxi, p. 127. 

1910. Woodwardia uzeli, Michaelsen, Abh. Ver. Hamburg, xix, 

p. 67. 

1916. Woodwardia uzeli , Michaelsen, Mjiib erg’s Austral. Exp. 
p. 46. 

Length 30-40 mm.; diameter 1-1| mm. Segments 96-112; 
more or less distinctly multianuular (3-5 annuli). Unpigmented. 
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Prostomium minute, epilobous tongue not closed behind. 
Dorsal pores from 9/10 or 10/11. Setae somewhat larger at 
hinder end, widely paired, especially the lateral; aa=zbc>cd>ab , 
but all nearly equal; ab= ca. $bc; cld anteriorly=| circum¬ 
ference or little less, at hinder end = | circumference; setae e 
and (l irregular in the last 10-20 segments. Clitellum ring-shaped, 
though thinner ventrally, xiv-^xvii ( = 3|). Male pores in line 
with 6, on circular papillae which take up nearly the whole length 
of xviii. .Female pores paired. Spermathecal pores two pairs, 
close behind 7/8 and 8/9, above 6, nearer b than c. Copulatory 
papillae one pair, in b , posteriorly on xvii, transversely oval in 
shape. 

No septa notably thickened. A large barrel-shaped gizzard in 
vi (?). No calciforous glands. Intestine begins in xix. Testes 
and funnels free in x and xi. Seminal vesicles compressed 
racemose, in xi and xii. Prostates confined to xviii, glandular part 
of an elongated heart-shape, small, much cut up ; duct emerges 
from the basal cleft between two rounded lobes ; duct only slightly 
curved, somewhat thinner at both ends. Two penial setal sacs oil 
each side. Spermathecac thickly pear-shaped; duct not marked 
off, as long as the ampulla, narrowing towards the ectal end; 
diverticulum single, small, pear-shaped, j-g as long as duct, 
attached to ental portion of duct. Penial setm fiue, ca. 1 mm. 
long, 7/jl thick in middle, switch-like, undulating in its distal 
third, each small convexity constituted by a scale-like tooth, 
which is depressed within a scar-like hollow; tip simple-pointed. 

lie marks. The iutenal dd at the hinder end of the body is 
given in the original both as two-thirds and as one-third of the 
cireumlerenee. 

Distribution. Peradeniya and Avissavela, Ceylon. 


4. Genus COMARODRILUS Steph. 

1915. Comarodrilus, Stephenson, Mem. Ind. Mus. vi, p. 09. 

Seta) eight per segment. Spermathecal pores in a single series, 
median. A somewhat vestigial gizzard in v. Micronephridia in the 
anterior part of the body, as far as segment xii; behind this 
meganephridia only. Testes and funnels tree in x and xi. Pros¬ 
tates a compact glandular mass, not tubular. 

Distribution. Cochin State. The genus is not known outside 
India. 

I have discussed the derivation of the genus in my paper of 
1915 (80), and concluded that it is probably to be derived from 
Woodwardia , by degeneration of the gizzard and breaking up of 
the nephridia in front of the clitellum. The single series of 
spermatliecie may not be a generic character; Michael&en no 
longer recognizes it as such in Fletcherodrilus (cf. p. 170 ant.). 
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1. Comarodrilus gravelyi Steph. 

1915. Comarodrilus gravtlyi } Stephenson, Mem. Ind. Mus. vi, 
p. 69, pi. vii, Jig*. 13. 

Length 92 mm.; average diameter 1 mm., maximum 1| mm. 
A long thin worm, constricted at the clifcellum. Segments 135. 
Colour grey. Prostomium ? First dorsal pore in 6/7. Ventral 
setae paired, but not the lateral; in front of clitellum aa—2ab 
approximately, c being about the lateral line of the body and d 
much above this level, be being less than cd, and cd less than dd; 
in the middle and hinder parts of the body the setae d are much 
closer together, not far from the raid-dorsal line, dd being 
obviously less than cd. Clitellum xiv-xvii ( = 4). Male pores 
on small conical papilla? which touch each other in the middle 
line; in front and behind each is a semicircular depression with 
^defined margins, the concavities of the depressions facing each 
other. Female pores? Spermathecal pores mid-\entral, in 7/8 
and 8/9. 

Septa 7/8-9/10 considerably thickened, 5/6, 6/7, and 10/11 
somewhat so. A somewhat vestigial gizzard in v, folded on 
itself. No ealciferous glands. Micronephridia in the anterior 
part of the body, as far back as xii; behind this only a pair 
of meganephridia per segment. Funnels free in x and xi. 
Seminal vesicles two pairs, lobed, in xi and xii. Prostate a 
compact glandular mass confined to xviii; duct strongly muscular, 
contorted in its first part, straight in its last portion. Sperma- 
thecse single in each segment (viii and ix); ampulla ovoid to 
spherical; duct thick, in length equal to the ampulla; a small 
diverticulum given off from the duct near its junction with the 
body-wall. No penial setae. 

Bernards. In the specimen examined the two spermathecal 
ducts were placed on opposite sides of the nerve cord—the 
-anterior one on the left, the posterior on the right. 

Distribution . Triohur, Cochin State, S. India. 

5. Genus SPENCERIELLA Mich. 

1907. Spenceriella, Mickaelsen, Fauna S.W. Austral, p. 163. 

Setae numerous (more than eight per segment). Spermathecal 
pores 1-3 pairs. One gizzard in segment v. Micronephridial. 
Prostates tubular, with simple unbranched canal. 

Distribution. Palni Hills, 8. India. Outside India in Victoria, 
Australia. 

The genus was instituted by Michaelsen in 1907 to receive 
worms with the above characters, previously included in Diporo - 
chatta. It can be derived either from Mcgascolides by a change 
from the lumbricine to the periclnetine arrangement of set® along 
with a further breaking up of the nephridia, or from Diporochceta 



SPENCERIELLA. 


191 


by the breaking up of the meganephridia merely. In 1907 
Michaelsen thought the latter more likely ; in 1916 (83 a, p. 60) 
he hesitated between deriving it from Megascolides in the way 
just mentioned and seeking its origin in Meyascolex, In this 
latter case it would be necessary to suppose that there had been a 
regression of the Pheretima-prostates to the tubular form. 

I am strongly opposed to this latter method of deriving genera 
by retracing evolutionary steps. The becoming vestigial of organs 
is of course a well-recognized occurrence, and does not involve 
the passage backwards through the successive steps of morpho¬ 
logical evolution. But this is a different matter; such a 
derivation as this suggested by Michaelsen postulates the restitu¬ 
tion of the steps themselves along with their former modes of 
functioning. 

The genus is quite a small one, having one species only in the 
Indian region and two in Australia (Victoria). It is possible 
that the Indian species has been evolved independently of the 
Australian. 

1. Spenceriella duodecimalis Mich, 

1907. Spenceriella duodecimalis , Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 152. 

1909. Spenceriella duodecimalis , Michaelsen, Mem. Ind. Mus. i, 

p. 161, pi. xiii, tig. 10. 

1910. Spenceriella duodecimalis, Michaelsen, Mjoberg’s Austral. 

Exp. p. 62. 

Length 32-40 mm.; maximum diameter 2-2| mm. Segments 
04-109. Colour reddish grey anteriorly, yellowish or brownish 
behind. Prostomium epilobous tongue open behind. First 
dorsal pore at 5/6. Set® rather large at ends of body, moderately 
large in the middle part; in anterior half 12 per segment, in front 
of the clitellum arranged in distinct pairs, distances between the 
pairs a little less than the middorsal and midventral intervals; 
behind the clitellum the pairing ceases ; and behind segments xlv 
to 1 the arrangement becomes irregular, and the number per seg¬ 
ment increases to 16 or 17. Clitellum ring-shaped, occupying 
jfxiii-§xvii ( = 4^). Male pores on circular papillae just medial 
from the line of b, Spermathecal pores one pair, in 7/8, just 
lateral from the line of b. 

Septa 7/8-12/13 somewhat thickened. A large gizzard in vii 
(or ? somewhat in front of this). Calciferous gland-like swellings 
of the oesophagus in xiii and xiv, but not stalked or set off, their 
lumen continuous with that of the oesophagus. Intestine begins 
in xvi; no typhlosole. Last hearts in xii. Micronephric ; in the 
posterior segments several nephridia in each segment appear to be 
larger than the rest. Funnels free in x and xi. Seminal vesicles 
two pairs, in xi and xii, broad, grape-like. Prostates with thick 
and very long glandular part, extending through about 12 seg¬ 
ments, from xxiii to xxxiv, irregularly winding, the bends pressed 
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closely together; no branching of the central canal microscopi¬ 
cally; duct thin at first, thicker towards termination, relatively 
long (from xxiii to xviii), irregularly winding. Spermatheoai 



Fig. 63 a .—Spcncericlla duodecimal is Mich.; spernmthecu 
made transparent by acetic acid ; x 20. 

ampulla large, sac-like; duct short, narrow and indistinct; diverti¬ 
culum thin, tube-like, half as long as main pouch, rather bent, 
opening into the duct (text-tig. 63 a). No penial seta). 
Distribution. Kodaikanal, Palni Hills, S. India. 


6. Genus MEGASCOLIDES McCoy. 

1900. Meyascolides (nart.)+ Triveplirus (part.) -|-Notoscolex (part.), 
Michaelsen, Tier, x, pp. 182, 184, 187. 

1904. Meyascolides (part.), Benham, P. Z. 8. 1904, ii, p. 237. 

1907. Meyascolides , Michaelsen, Fauna S.W. Austin! p. 161. 

1916. Meyascolides } Michaelsen, Mjoberg’s Austral. Exp. p. 56. 

Setm eight per segment. Spermathecal pores 1-5 pairs, the 
last in 7 jS or 8/9 or on ix. One gizzard in the region of v and vi. 
Micronephridial in the anterior part of the body. Prostates 
tubular, with simple unbranclied canal. 

Distillation (Chart II). Cochin State, S. India; Western India; 
Godaveri Dist., E. Coast; E. Himalayas. Outside India occurs in 
Australia and Tasmania, and has one species in N. America. 

The definition of this genus has given much trouble to previous 
authors. The early history is given by Benham, 1904. 

In Michaelsen’s definition of 1900, the excretory system is 
said to consist of micronephridia, with, in addition, one pair of 
meganephridia in each of the hinder segments; the prostates are 
tubular (? often racemose); Michaelsen adds “perhaps several of 
the species under Notoscolex belong here, in which the hinder end 
of the body has not been investigated.” The essential difference 
of the genus Trinephrus w as the occurrence of three to five pairs of 
micronephridia regularly in each segment. Notoscolex was dis¬ 
tinguished essentially by the presence of micronephridia (diffuse* 
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nephridia) throughout the body. Thus the nephridia were the 
chief point of distinction between the three genera ; the prostates 
in all might be either tubular or racemose (this was queried in the 
case of Megascolules , v. sup.). 

Benham in 1904 doubted whether the nephridia should be used 
to so great an extent in the separation of genera, and thought 
the prostates would furnish more suitable criteria, lie would 
distinguish ^he tubular prostate from the elongated tongue-shaped 
and from the lobed and compact “ Pheretima-prostate ”; these 
three, he thought, perhaps form a developmental series. He 
established a genus Token for forms with (among others less 
important) the following characters:—Setae eight, spaced, and 
more or less equidistant. Two pairs of seminal vesicles in ix 
and xii. Prostates long, tongue-shaped, lie below the gut, close 
to one another, and extend through several segments. No 
penial seta?. Micronephric, with meganephridia in the last few 
segments. 

Benlmm’s suggestion as to the importance of the prostates was 
taken up by Michaelsen in 1907 ; he now united under Mega- 
scolides all the Megascolecines which possess lumbricine setae and 
tubular prostates, and which show any trace of a division of the 
meganephridia up to the complete replacement of mega- by 
micronephridia; the genus includes both such species of Trineplirus 
as have tubular prostates, and Benham’s genus Token (Michaelsen 
considered the “ tongue-shaped ” prostate to be tubular; though 
Benham had examined the microscopical structure in Token 
esculenta , and found that the main duct received small canalicules 
at intervals). 

In 191(5 Michaelsen made an examination of a large number 
of species of many genera of Megascolecinac, and found that 
transition forms of the prostate in the series Pint ell us-Mega- 
scolides-Notoscolex are numerous; all stages in the evolution of 
the typical racemose “ Pheretima-prostate ” are actually extant. 
Ho now defines as Notoscolex all species in which any lateral 
branches at all enter tho main central duct, as well as those in 
which the main duct branches early, and in which therefore there 
is no central canal at all within the gland. The prostates are 
now all-important, the nephridia negligible. 

It is certainly true that the strap-shaped or tongue-shaped 
prostates of “Token” and of certain other forms (e.g. Woodwardia 
hastata) are very nearly allied to the “ Pheretima-prostate ” ; for 
example, I have described Megascolules oneili with much lobulated 
prostates (i. e., the Pheretima form), and a variety of the same 
species (var. monorchis) in which the organs have the tongue-shaped 
form. If the prostates are to be made a chief basis of distinction, 
“ Token ” and Megascolules oneili must go to Notoscolex . 

The separation of two genera the characters of which merge 
into one another is difficult, and however effected is bound to be 
merely arbitrary; the difficulty here is increased by the fact that 
microscopic examination by means of serial sections is necessary 
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in some cases before the tubular can be distinguished from the 
branched gland. But, to reduce the necessity for resorting to 
this procedure, it may perhaps be assumed that the flattened 
tongue-shaped glands, especially if their borders have any trace 
of lobing, will have branched ducts; while all glands which are 
definitely cylindrical in shape will quite possibly have simple 
ducts. 

But the division of Megascolides and Notoscolex is unsatisfactory 
in another w^ay. The strap-shaped (tongue-shaped) prostates 
occur both in ^e\v Zealand and in India; there is apparently no 
close relationship between the Indian forms and Benham’s 
“ Tokeas,” and it seems probable that the tw'o groups have arisen 
independently. Michaelsen supposes the “ Tokeas ” to be closely 
related species in a small secluded area which have sprung from a 
common ancestral species. In other words, the forms with inter¬ 
mediate characters between the typical Megascolides and typical 
Notoscolex are not closely related among themselves, and hence 
cannot be traced to a common origin. The genus Notoscolex will 
then be diphyletic at least—perhaps even polyphyletic. 

The nephridial conditions in the two genera are interesting, but 
do not help towards a satisfactory division. In Notoscolex oneili 
there are micronephridia throughout the body, with, in addition, 
meganephridia of considerable size in the hinder segments. In 
N. tenmalai there are apparently only micronephridia throughout; 
this is so also in the var. karakulamensis , but- there the micro¬ 
nephridia are few and relatively large. The “Tokeas” have 
micronephridia throughout the body, and in the last twenty seg¬ 
ments there is in addition on each side a compact group of 
tubules constituting a meganephridium, with the usual funnel; a 
similar funnel is present throughout the animal, but in the anterior 
segments it is unconnected with the micronephridia and has no 
external opening. And the species both of Megascolides and 
Notoscolex described below will furnish numerous examples of 
other arrangements, of varieties of form of both mega- and micro¬ 
nephridia, and of combinations of these. Mcgascolides-Notoscolex 
represents, in fact, a group of forms in which the nephridial system 
and the prostates are so to speak in a fluid condition; changes 
are in progress, and in the nephridia are certainly taking place in 
various ways, and have reached various stages along each of the 
ways; it is at least probable that the changes in the prostates too 
have been initiated more than once, and here too the various 
species show various stages of the change. In these circum¬ 
stances the only reason for keeping the two genera distinct must 
be one of convenience. 

That any of these various admixtures of mega- and micro¬ 
nephridia are reversions from a micronephric to a partially 
meganephric condition I do not believe; I mean, of course, 
towards a meganephric condition such as that from which the 
evolution may be supposed to have started, i. c., an anteseptal 
funnel, followed by a coiled tube with an external opening in the 
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next following segment. The contrary, however, is the opinion of 
Michaelsen m regard to the “ Tokeas.” That micronephridia 
might aggregate together, forming tufts of a size comparable ro 
that of an ordinary meganephridium, seems possible (though the 
actual tufted nephridia appear to liave arisen otherwise; of. antea % 
p. 181). It is also conceivable that when the rnicronephridial 
condition has been established a number of the small organs may 
disappear, and that one of those that are left may increase in size 
so as to resemble a meganephridium. But that the original 
meganephric condition can be restored, or e\en that the evolu¬ 
tionary steps can be partially retraced, in a worm which has 
become microjieplirio, I cannot agree. Not only does Michaelsen 
believe this reversion to have taken place in the case of the 
“ Tokens,” but he thinks that it may have taken place elsewhere 
in the subfamily independently (compare, on this and similar 
points, the introductions to the genera Woodwardia and tipenceri - 
ella, ant.). 


Key to the Indian species of the genus Megascolides. 


1. Spennathecfc one pair . 2. 

Sp»>rmathec(B two pairs. 4. 

2. IVnial seUe present . M. annandalei, 

.Penial actio absent ... 3. 

3. Seminal vesicles m i v and > ii; copulatory organs oil 

xii, xiii, xx. M, bergtheili . 

Seminal vesicles in ix, x,and xii; copulatory organs 

on i iii, xix, xx. M. prashudi. 

1. No cnlciferous glniuls. M. cochincnsis. 

Calciferous glands in segments x \iii. 5. 

5. Penial setae bayonet-shaped, tip flattened ; last 

heart in xiii. M, pilot us. 

Penial setae tapering, pointed; last heart in xii.... M. duodecimolis. 


1. Megascolides annandalei Steph. 

1921. Megascolides annandalei, Stephenson, Bee. Ind. Mus. xxii, 
p. 757, pi. xxviii, tig. 9. 

Length 95 mm.; diameter 5 mm. Segments 130, secondary 
aniiulation from v onwards, triannular or triaunular with one or 
two more secondary rings. Unpigmented. Prostomiuiu pro- 
lobous ; median dorsal groove on segment i. Dorsal pores begin 
from 12/13. Setae paired; in middle of body ah=j to laa 
= ,j be or slightly less =cd\ in front of clitellum ab=$au=z\be 
= slightly less than cd ; dd = g circumference. Clitellum 
xiii-xvii (=5). Male field a transverse depression on xviii, from 
outside b on one side to the same point on the other. Male pores 
as pits in the line 6, with curved grooves in front of and behind 
each, the concavities facing each other. Female area transversely 
oval, on xiv, just in front of the setal zone. Spermathecal pores 
one pair, in 7/8, in b or between a and b . 
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Septum 4 '5 slightly thickened, 5 0-8/9 considerably, 9/10 and 
10/11 moderately, the next two slightly. Gizzard in v; calci¬ 
ferol! s glands in xi and xii, stalked, lamellated internally. Last 
heart in xii; a large obliquely transverse vessel in xiii passing 
backwards and outwards from the dorsal vessel. Micro- 
nephridial; the nephridia behind theclitellum in a transverse row 
of about six on each side, the inner two or three smaller than the 
rest; towards the hinder end seven or eight on each side, the 
inner three or four smaller, except the innermost of all, which is 
larger and forms a compact coil. Testes and funnels free in x 



Fig. f>4 .~Megascolides cum an da lei Steph.; spenfmtheca. 

and xi. Seminal vesicles in ix and xii, lobed. Prostates closely 
coiled, tubular; duct narrow, short, bent, slightly shining, bulged 
at its octal end. One pair speruiatlieca* (text-fig. 64), in viii; 
ampulla of inverted pear-shape, annulated: duct short, j to 
\ length of ampulla, bulged in its upper portion, narrowed ectally, 
with a row of four or five small seminal chambers on its inner 
side. Penial setae 0*66 mm. long, tapering, slightly bowed, the 
curve more marked towards the distal end, tip slightly hooked 
and rounded; a few very fine transverse markings or .slight 
notches a little distance from the tip. 

Distribution . Dowlaishweram, Godaveri List., E. Coast. 


2. Megascolides bergtheili Mich . 

1907. Megascolides bergtheili , Michaelsen, Mt. Mus. Hamburg, x\iv, 
p. 160, text-tig. 4. 

1909. Megascolides bergtheili, Michaelsen, Mem. Xml. Mus. i, p. ] 69, 
pi. xiii, fig. 3. 

1916. Megascolides bergtheili , Michaelsen, Mjoberg’s Austral. Exp. 
p. 48. 

Length 100-120 mm.: maximum diameter 4^-5 mm. Segments 
146-173 ; secondary annulation, up to 5 annuli in preclitellar 
segments, 3 in postclitellar. Colour light grey, unpigmented. 
Pros tom i urn tanylobous, tongue with parallel sides. Setae rather 
small, the ventral closely paired, the lateral almost separated; 
aa : ah: be : cd ss 10:2:8:9; dd = ca. \ circumference. Dorsal 
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pores from 12/13. Clitollum ring-shaped, xiii-xvii ( = 3); less 
thick on xiii. Male pores in line with />, if not between a and b , 
on a short penis-like cone, which projects from a depression on 
the centre of a large knob-like papilla; these papillae are trans¬ 
versely oval, occupy the whole length of xuii, and nearly meet in 
the mid ventral line. Female pores are transverse slils, anterior 
to and medial from a, in a more or less distinct furrow. Sperma- 
thecal pores one pair, in 7/8, between a and b, each on a small 
eye-shaped papilla. Copulatory organs on xii, xiii, and xx, 
sometimes on xi and xxi, as mid ventral dumbbell-shaped areas, 
extending laterally beyond b , surrounded by a wall, and enclosing 
on each side a transversely oval papilla the centre of which is 
in a; the less constant of: these organs may be present only on 
one side. 

Septum 0/7 (5/0?) Aery strong, (? 6/7 and) 7/8 wanting, 8 9 
and 9/10 very strong, 10 11 and 11 12 successively thinner. A 
strong gizzard in front of 8,9 ; calciferous gland-like swelling of 
oesophagus in xi, not set off from the main tube. A pair of caeca, 
short, w ide, confined to the segment of their origin, in xx (?). 
Micronephridia scattered on the lateral walls between the lines of 
b and and a somewhat irregular row dorsal to d; in front of 
the clitellum the micronephridia are aggregated to form a rosette¬ 
like bunch in each segment; at the hinder mid the micronephridia 
are apparently replaced by one meganephridium on each side. 



Fig. ()5.— yfcyatcolulc* hcnjthcdt Mich.; spcrmatheca. 

Testes and funnels in x and xi, the anterior pair of each free, the 
posterior perhaps enclosed in testis sacs; funnels of the anterior 
pair near the mid ventral line, of the posterior higher and more 
laterally placed. Seminal vesicles one pair, largo, grape-like but 
rather compact, in xii; and one pair smaller, rosette-like, in ix. 
Prostates tubular, with fairly thick, closely coiled glandular part, 
and much shorter, thinner, and eetally somewhat, thickened duct. 
Yasa deferentia are separate in their course, uniting at ental end 
of prostatic duct, which they enter and pursue their course in its 
wall, joining its lumen one-fourth of the length of the duct from 
its termination. Spermathecal ampulla sac-like, transversely 
striated; duct very short, about ball* as thick as ampulla; two 
groups of short spherical diverticula opposite each other at base 
of ampulla, about three in each group, more or less fused together, 
and discharging by a common short thick stalk (text-fig. 65). No 
penial setae. 

Distribution . Sandakphu, Darjiling Dist., E. Himalayas. 



198 


MEGASCOLECIDjE. 


3. Megascolides cochinensis Mich. 

1910. Megascolides cochinensis , Michaelsen, Abh. Yer. Hamburg, 
xix, p. 56, pi. figs. 4, 5. 

Length 15*5mm.; diameter 2^-4 min. Segments ea. 280. 
Colour and prostomium ? Setae of some segments of the anterior 
part of the body (ca. iv-vii) fairly large, for the rest rather small; 
in the middle of the body closely paired ventrally, rather widely 
laterally; in the anterior part both sets are wider apart; anteriorly 
a a : ab: be : ccZ=3 : 2 : 4 : 3; in the middle of the body=5 :1:4 : 2; 
dd = 5 circumference. First dorsal pore in 9/10. Clitellum 
(? xiii or) xiv-xviii (=?5 or (5). Male pores in seta! zone in a, on 
the slopes of a midventral depression on xviii, which passes on to 
the hinder part of xvii, where it becomes a transverse depression 
reaching laterally to c. Female pores somewhat median from a 
and a little in front of setal zone. Spermathecal pores two pairs, 
in a, on viii and ix in the anterior part of the segments. 

Septa 7/8-11/12 thickened. A large gizzard in vii (?). 
Calciferous glands apparently absent. Last heart in xiii. Micro- 
nephridia in the anterior part of the body. Seminal vesicles two 
pairs, in xi and xii, compact, grape-like. Prostates tubular, small; 
glandular part fairly thick, with uneven surface, irregularly 
doubled together and forming almost a compact mass; duct 
narrow and fairly long, somewhat bent. Spermathecal ampulla 
long, sausage-like, 2 mm. long and mm. thick ; a single diver¬ 
ticulum | mm. long, consisting of about 5 seminal chambers, of 
which one is more prominent than the rest; the diverticulum 
appears to join the body-w all separately from the main part of the 
apparatus (it probably unites inside the body-wall). Penial seta* 
small, simple, almost straight, ca. } mm. long, 12 //. thick in the 
middle, distal end pointed, tip very fine, sometimes bent; no 
ornamentation. 

Remarks. The species is only known from one badly preserved 
specimen. 

Distribution. Foot of Nelliampathis Hills, Cochin State. 

4. Megascolides duodecimalis Steph. 

1915. Megascolides duodecimalis , Stephenson, Mem. Ind. Mus. vi, 
p. 65, pi. vii, figs. 10, 11. 

Length 160 mm.; diameter 5 mm. Segments ca. 317; seg¬ 
ments triannuJar, except a few in the anteclitellar region. Colour 
a dirty grey. Prostomium? First dorsal pore in 11/12. Setae 
small, especially at the anterior end, where they are invisible 
(ventral) or difficult of recognition (lateral) in front of vii; 
ventral setae closely paired, especially in the anterior part, the 
lateral more widely; and dd=z ca. { circumference. 

Clitellum slightly marked, xiv-xvii ( = 4). Male pores in small 
porophores in ab, on the sides of a rectangular depression situated 
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midventrally on xviii. Female pores internal to a , near each 
other in front of the setal zone. Spermatheeal pores two pairs, 
in 7/8 and 8/9, in a or ab. 

Septa 5/6 slightly, 6/7-11/12 considerably thickened, 12/18 
and 13/14 decreasingly so. A large globular gizzard in v. Calci- 
ferous glands in x-xiii, well set off, attached by a pedicle, with 
semicircular margin, flattened antero-posteriorly between suc¬ 
cessive septa. Intestine begins in xvi. Last heart in xii. . Tufted 
nephridia behind the pharynx; micronephridia in anterior part 
of body mainly on the septa; in the hinder part, besides the 
septal nephridia, a regular chain of' micronephridia on the body- 
wall between a and />, a less regular series in cd t and others 



Fig. 66.— Mcc/avcolulcs duodecimals Stepli.; 
spermatlieca, with small diverticulum 
showing at the base. 



Fig. 67 .—Megascolides duodecimals 
Stoph.distal end of penial 
seta ; X ca. 400. 

scattered irregularly more dorsally; these three series are fairly 
large and easily visible to the naked eye. Funnels free in x and 
xi. Seminal vesicles small, in xi and xii; the anterior pair appear 
as lobed fringes around the calciferous glands, and are adherent 
in places to septum 11/12, not apparently to 10/11; both pairs 
racemose, and those of each segment fused together dorsally above 
the alimentary canal. Prostates tubular, rather coiled at their 
ental ends in xix; duct narrow and short. Spermatheca (text- 
fig. 66 ) elongated and finger-like, marked by indistinct transverse 
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striations, often bent on itself; the basal portion, instead of 
being narrowed to form a duet, is dilated, and gives origin where 
it joins the body-wall to a small spherical diverticulum. Penial 
setae (text-fig. 67) 0*82 inm. long, 14 p thick, straight as far as the 
distal end, which is curved, the tip tapering and slightly re¬ 
curved ; a few minute spines with their points towards the base 
of the seta are scattered irregularly near the free end. 

Distribution . Parambikulam, Cochin State, S. India. 

5. Megascolides pilatus Steph. 

3915. Megascolides pilatus , Stephenson, Mein. Ind. Mus. vi, p. 68, 
pi. vii, fig. 12. 

Length more than 123 mm. (the single specimen was incomplete 
posteriorly); diameter 4 mm. Secondary annulation in some of 
the anterior segments from viii onwards. Colour grey, not 
pigmented. Prostomium ? First dorsal pore in 11/12. Setae 
paired, except the lateral anteriorly, which are separated; behind 
the male pores the setae are very small; near the anterior end aa 
= 2 ab, cd slightly greater than ab , and be only slightly greater 
than cd ; in front ot the male pores aa= 3-4 ab, 2 3 ab=2ccl ; 

behind the male pores aa becomes larger, =6-7 ab, and 6c=3a6 
=2cd. Clitellum ? Male pores on small porophores in ab, in 
the middle of an oval thickened area which takes up the whole 
length of xviii and encroaches on the anterior part of xix. 
Female pores in front of setal zone and internal to a. Sperma- 
thecal pores on minute papillae in 7/8 and 8/9, in a . 




Fig. 68 .—Megascolides pilatus Stepli.; the distal ends of two penial 
setae, seen from two different aspects ; X ca. 350. 


Septa 6/7-12/13 thickened, 13/14 less so. A large spherical 
gizzard in v; calciferous glands in x~xiii, bean-shaped, flattened, 
stalked, with attachment to oesophagus at their ventral ends! 
Intestine begins in xvi. Last heart in xiii. Micronephridial; in 
the anterior part numerous small nephridia on the septa, and 
tufted nephridia by the side of the oesophagus; behind, a row of 
small tufts in the line ab, and others irregularly arranged, mostly 
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on the parietes but some on the septa; arrangement not known at 
the hinder end, which was lost. Testes and funnels free in x and 
xi. Seminal vesicles small, in xi and xii, the attachment of each 
to the septum being linear, and the vesicle consisting of a row of 
grape-like lobes on each side of the axis, the whole flattened 
against the septum. Prostates tubular, small and narrow, of a few 
windings; the duct does not differ much in appearance from the 
gland, is straighter, slightly shiny, but not narrower, and runs 
inwards to its termination. Spermathecae quite small, near the 
middle line, simple cylindrical sacs, without any separate duct; no 
diverticulum. Penial setae (text-fig. 68) curved in various degrees; 
length, neglecting curves, 0*57 mm., thickness 21 p ; the free end 
bayonet-shaped, the tip flattened and hollowed, the edge thin and 
sharp. 

Distribution . Parambikulam, Cochin State, S. India. 

6. Megascolides prashadi titeph. 

1920. Meyascolidcs prashadi, Stephenson, Mem. Ind. Mus. vii, 
p. 202, pi. ix, iigs. o, 0. 

Length 42 mm.; diameter 4 mm. Segments 140. Unpig- 
mented, buff-coloured. Prostomium prolobous. Dorsal pores 
from 12/13. In middle of body ab='j aa=fhc = 4 t cd; behind 
clitellum ab=% aa = £bc=x%ed; in front of clitellum = 

= be = | cd ; dd = ca. ] circumference in middle of body. 
Clitellum smooth, thickened, well detined, xiii-xvii ( = 5). Male 



pores on xviii, just outside 6. Female pore single. Spermathecal 
pores in 7/8, in or immediately outside b. A large flat oval 
papilla (text-fig. 69) on xix (rather on the left side in the single 
specimen), with groove-like depression across the centre; on xx 
a smaller and less definite papilla, also on the left side; a few 
small whitish spots on ventral part of xvii; on hinder border of 
viii a pair of indefinite papillae opposite setal intervals ab . 
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Septum 4/5 slightly thickened ; 5/0-10/11 moderately strength¬ 
ened, 11/12 slightly. Gizzard in v. No calciferous glands. 
Intestine begins in xv (? xvi). Last heart in xii. Nephridia in 
the body generally in transverse rows, 8-10 on each side ; about 
40 segments from hinder end the innermost on each side enlarges, 
and continues larger to the hinder end. Testes and funnels free 
in x and xi. Seminal vesicles X pairs, in ix, x and xii, the largest 



Fig. 70 .—Meg ascot ides prashadi Steph.; sperm at lieca. 

in xii, the smallest in x. Prostates tubular, consisting of a 
number of thick adpressed coils which extend through several 
segments; duct relatively short, narrow, broadening slightly 
towards ectal end. JSpermathecm (text-fig. 70) one pair, ampulla 
a large irregular sac with much crenulated margins ; duct about 
as long as ampulla, of moderate thickness; a single diverticulum 
from ental end of duct, lobulated, half as long as the duct, to the 
side of which it is adherent. No penial setae. 

Distribution. Sakarwari, on the way to Mahableshwar, W. India. 

7. Genus N0T0SC0LEX Fletcher. 

1000. Notoscolex (part.), Michaelsen, Tier, x, p. 187. 

1907. Notoscolex, Michaelsen, Fauna S.W. Austral, i, p. 102. 

1916. Notoscolex, Michaelsen, Mjoberg’s Austral. Exp. p. 58. 

Setae eight per segment. Spernmthecal pores one, two, or 
three pairs, the last in 8/9 (in certain abnormal species in 7/8). 
One gizzard in v or vi. Micronephridia present, sometimes with 
meganephiidia also. Prostates with branched canal system. 

Distribution (Chart II). Mainly in Ceylon ; also in S. India 
(Cochin, Travancore, Palni Hills, all close together), and in the 
E. Himalayas (three species in the Abor Country, a var. in 
Darjiling Dist.). Outside India the genus occurs in Australia 
and New Zealand. 

In 1900 Michaelsen did not regard the constitution of the 
prostates as of prime importance in the diagnosis of this genus, 
and in the Tierreich he lays more stress on the condition of the 
nephridia, which are said to be diffuse, while the prostates may be 
either tubular or racemose. As has already been said, views as to 
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the importance of the prostates have changed, and this is reflected 
in the diagnosis of the genus given in 1907, of which the above is 
a slight modification. 

An account has been given of the relation of Notoscolex to 
Megascolides, from which it is descended; we have now to consider 
its relation to Megascolex , its descendant. The difference is in 
the seta*; in Megascolex the lumbricine has given place to the 
perichajtine condition. 

Tins would seem at first to afford a good basis for distinction. 
But it is found that here also there are intermediate forms, and 
consequently the dividing lme is again bound to be more or less 
arbitrary. 

There are also special relationships between certain species of 
Notoscolex and certain species of Megascolex. Thus Michaelsen points 
out (70) the great similarity between Notoscolex yonmudianus and 
Megascolex travancorensis, and the propriety (except for the seta?) 
of ranging N. ponmudianus and its variety minus (= N. tenmalai) 
as mere varieties of M. travancorensis , which also has several 
varieties of its own—the whole forming a large group of related 
forms. Again in a later paper (83 <0 Michaelsen remarks on the 
arbitrary character of any division between the two genera, and 
adds another case of similarity between species of the one and 
species of the other genus found in the N. Island of New r Zealand. 
He believes that the genera must be united, but does not actually 
carry this out in practice. Perhaps the most striking instance of 
similarity between species of Mtgascolex and Notoscolex is that 
which I have described (104) between M. horai and the Notoscolex 
group comprising N. oneili , steward, and striatns. 

The series of connecting forms between Notoscolex and Mega¬ 
scolex, beginning from the purely lumbricine arrangement of the 
seta), shows us first an increase in the number of the seta) at the 
hinder end of the body only, while the anterior end still has the 
four couples (Megascolex willeyi) ; then the number of seta) in the 
anterior segments also begins to increase, at first from four couples 
to six ( Megascolex zygocluvtus), in other cases to eight couples, and 
so on ; when the number has increased considerably the coupled 
arrangement begins to be lost, and we arrive at the ordinary 
perichsetine condition. For the purpose of classification the 
dividing line is placed at the first departure from the pure 
lumbricine condition; if a specimen shows an increase in the 
number of seta) in any part of the body, it is a Megascolex (in the 
same way that a specimen showing any departure from the purely 
tubular condition of the prostates is to be accounted a Notoscolex, 
not a Megascohcles). It may, of course, be impossible to assign a 
worm to its right genus, if we have only the anterior end for 
examination, since in some cases, as already said, the multiplication 
of setae has taken place only in the posterior part of the body. 

What force is there in the arguments for the fusion of the two 
genera? Is their fusion, as Michaelsen says, unavoidable? 1 do 
not think so. 
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Genera are established for our convenience, to denote an 
assemblage of forms bound together bv a set of common characters; 
if the range of the characters is too wide, the genus ceases to be 
useful : to a certain extent this is also the case if the number of 
included forms becomes too large. In the case of Birds, for 
example, quite minute characteristics are used for generic distinc¬ 
tions, so that in this Class the amount of difference between the 
Orders is less than that between the genera, or perhaps even 
between species in some other groups. Jn other words the 
amount of splitting which is permissible depends on the number 
of forms to be dealt with; groups which are too large become 
unwieldy. 

Now any definite dividing line can be used for purposes of 
classification. And the abandonment of the lumbricine arrange¬ 
ment of the setae is such a definite dividing line—there are either 
eight setae per segment throughout the body, or there are more 
in some part of the body. Moreover, the distinction is a natural 
one and corresponds to the path of phyletic evolution; the lum- 
bricine is the primitive arrangement and the periehmtine the 
derived. 

As to the objection that if we have not the hinder part of a 
worm we may be unable to classify it—there is no law forcing us 
to classify or describe every specimen that comes before us. 
Specimens which are in a bad condition, or imperfect, ha\e to be 
put on one side daily; if some esseutial part of the specimen is 
lacking, we can do nothing with it, and so we can do nothing with 
an animal without hinder end if the hinder end happens to be an 
essential portion. 

The only objection which could cause hesitation is that implied 
in Michaelsen’s citation of closely allied individual species of 
Notoscolecc and Alegascolex. Certain species of these two genera, 
occurring in the same neighbourhood, resemble each other remark¬ 
ably ; it is a fair supposition that the Megascolex form has evolved 
from the Notoseolex in each case, ?.<?., an increase in the numbers 
of the setae has taken place independently in more than one 
locality—in other words the genus Megascolex is polyphyletie. 
This, it is held, cannot be permitted, and a vay out of the 
difficulty is found in fusing the parent genus Notoseolex with the 
descendant Megascolex, 

I have argued the whole question of polyphylv at some length 
elsewhere (95). The conclusion at which I arrived is that 
certainly Alegascolex and possibly other genera of Megascoleeime 
are polyphyletie, but that this cannot be obviated by fusions of 
genera. Thus not only is Megascolex descended from more than 
one species of Notoseolex , but it is descended from Perkmyx as well, 
and possibly from Spenceriella too. It would be necessary there¬ 
fore to fuse not only JSlotoscolex and Megascolex , but Perionyx as 
well. Nor would this be enough ; the new genus Megascolex so 
arrived at would still be di phyletic, derived from Diporochceta and 
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Megascolidcs, W e could not, in fact, get a monophyletic genus 
until we had united all the members of the Perionyx lino of 
descent with all those of the NotoscoJe.r line down as far as their 
common starting point in Plutellus. 

I might point out that exactly the same arguments which are 
used to justify the union of Kotoscolex and Megascolex may be used 
in favour of a fusion between Meyascolides and Notoscolex (cf. p. 194 
supra). I have already said that the only reason for keeping 
these two genera distinct is one of convenience; but the reason 
is sufficient. 


Key to the Indian species of Notoscolex. 


1. Peniiil setie present. 

Penial seta) absent . 

2. Calciferous glands in xv-xui. 

No calciferous glands. 

3. Copulatory cushions median, 4 -0 in number, on 

17/18 and following segments. 

Copulatory cushions one pair, on 11/12 . 

4. SperinatlieCEe one pair, opening in 8/9. 

Spermatkeca) two pairs, opening in 7/8 and 8/9. 

5. Calciferous glands in one or more of segments 

xv-xvii . 

Calciferous glands in viii, i\, or x to xii 

(3-5 pairs). 

No calciferous glands. 

0. Vesicuhu seminales one pair, vestigial, in xii .. 
Vesiculic seminales two pairs, in xi and xii .... 

7. Spermuthccie without diverticulum. 

Spermatkeca) with short club-shaped diverti¬ 
culum . 

8. Three pairs calciferous glands . 

Four or five pairs calciferous glands. 

9. Meganophridia in posterior part of body. 

No megnnephridia . 

10. Three pairs of spermathec.e ... 

Two pairs spermathecie. 

11. Copulatory organs on 12/13 and 20/21. 

No such copulatory organs .. 

12. Anterior pairs of (testes) funnels and seminal 

vesicles vestigial . 

Anterior pairs of testes, funnels and seminal 

vesicles absent (metandric condition) . 

Both pairs of testes, funnels and seminal vesicles 
well developed (holandric condition). 


o 

r>! 

3. 

4. 

N. crassieystis. 
N.jacksoni. 

N. termiticola. 

A r . gravclyi. 

G. 

8 . 

10 . 

N. ceylanensis. 

7. 

y. trincomaHensis. 

A. decipien s\ 

N. steivarti. 

9. 

K. (meHi. 
y. striatus. 

N. dambullaenm. 
11 . 

N. hr a epel ini. 

12 . 

N. ponmudianu*. 
y. scutarius. 
y. tenmalai. 


A number of small groups of allied species may be distinguished 
within the genus. iV. trincomaHensis and decipiens, both from 
Oeylon,form such a group; A r . ponmudianus , sci^an^?,and tenmalai 
(i.e.y the whole of the 8. Indian species) form another. Possibly 
N. gravelyi and termiticola , both from Ceylon, constitute a third. 

The most striking group of related species, however, is that from 
the Abor Country (a variety of one species also in Darjiling Dist.), 
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iV. stewarti , stnalus, and oneili . All these have the organs of the 
anterior part of the body one segment further forward than 
normal (male pore on xvii, etc.); they are the only members of 
the genus which have the calciferous glands in front of the ovarian 
segment; secondary annulntion is present in most pf the pre- 
clitellar segments; and del is equal to about if circumference. 
In addition, several characters are common to two out of three of 
the group. 


1. Notoscolex ceylanensis (Mich.). 

1897. Cryptodrilus ceylanensis, Michaelsen, Mt. Mus. Hamburg, xiv, 
p. 183, pi. tig. 3. 

1900. Notoscolex ceylanensis , Michaelsen, Tier, x, p. 191. 

Length 120-280 mm.; diameter 3|-6mm. Segments 159-230. 
Colour '( Prostomium retractile, no distinct tongue. In general 
trianuular. In anterior and middle parts of the body aa = r; fre, 
ah less than cd, ccl—i be , dd=% circumference; in hinder part of 
body ah = cd = haa =* j to | he, dd less than circumference. 
First dorsal pore at 10/11. Ciitelluin ring-shaped, swollen, well 
defined, xiii-xvii ( = 5). Male pores in line with h, on small 
papillae in the centre of sucker-like depressions with raised edges, 
which are often united by a median bridge. Female pores paired, 
within the lines a, in a depressed oval area. Spermathecal pores 
on the hinder part of viii and ix, between h and c. A copulatory 
cushion, rectangular or square, on xix-xxi, reaching as far as h on 
each side, often divided by a transverse or a longitudinal groove, 
bearing two pairs of sucker-like pits, large and round, corre¬ 
sponding to grooves 19/20 and 20/21. Often in addition a 
midventral depression on 16/17 or 17/18, or on xx. 

Septa 6/7-11/12 much thickened, 5/6 and 12/13 slightly. 
Gizzard in v; calciferous glands in xv-xvii, three pairs, broadly 
kidney-shaped. Intestine begins in xix. Last hearts in xiii. 
Nephridia form on each side of the nerve cord a thick tuft, 
attached to the body-wall in c; further out there are only 
scattered villus-like nephridia. Funnels enclosed in unpaired 
testis sacs in x and xi. One pair vestigial seminal vesicles, race¬ 
mose, in xii. Prostates of the Pheretima*type, compact, confined 
to xviii; duct fairly short aud thin, bent, slightly wider towards 
its termination. Spermatbecal ampulla an elongated sac; duct long 
and narrow, half as thick and somewhat longer than ampulla, 
fairly well demarcated from ampulla; two small club-shaped 
diverticula, one of which is vestigial or may be wanting, join the 
duct above its middle. No penial setae. 

Remarks . The testis sacs are noteworthy. 

Distribution. Nuwara Eliya, Ceylon. 
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2. Notoscolex crassicystis ( Mich .). 

1807. Cryptodrilus crassicystis, Michael.sen, Mt. Mils. Hamburg, 
xiv,p. 194, pi. figs. 19, 20. 

1900. Notoscolex crassicystis , Michaelsen, Tier, x, p. 195. 

Length 221-425 mm.; maximum diameter 9-11 mm. Seg¬ 
ments 230-294; v biaunular, vi and subsequent segments 
triannular, or with other secondary annulations in addition. 
Colour? Prostomium prolobous. Dorsal pores from 11/12. 
Setae small, not visible on the first and last few segments, all 
ventrally situated; act = 5 ab = 1 i be, ah = g cd ; (hi = jj- circum¬ 
ference. Clitellum swollen, ring-shaped, well defined; xiii-xvii 
(=5). Male pores on papillae in ab. Female pores paired, close 
to the middle line, ftpermatheeal pores in 7/8 and 8/9 in ab. 
Copulatory cushions 4-6 in number, median, transversely elon¬ 
gated, laterally reaching to b , on 17/18-20/21,21/22 or 22/23; 
each bears a transverse row of dark points, probably gland pores. 

Septum 5/6 very thin, 6/7-9/10 strongly thickened, 10/11 and 
11/12 slightly thickened. A very strong gizzard in vi; calci- 
ferous glands three pairs, in xv xvii, bulky, kidney-shaped, 
constricted in several places. Intestine begins in xix. Last 
hearts in xii. Testes and funnels free in xi, large. Vesiculae 
seminales racemose, in xii. Prostates of Pheretima-tvpe, com¬ 
pact; duct almost straight, fairly short and thin. Spermathecal 
ampulla small, semi-globular; duct short, \evy thick, appearing 
bulged on one side; one or two short, thickly pear-shaped diverti¬ 
cula on duct. Penial seta) ca. 2 mm. long, maximum diameter 
40y, tapering gradually, bent in a simple curve with truncated 
tip, proximal to which is a knife-like sharp ridge; distal end 
ornamented with numerous oblique circlets of fine teeth which 
often fuse to form oblique ribs. 

Jlemarlcs. Apparently metandric. 

Distribution. Nuwara Eliya, Ceylon. 

3. Notoscolex dambullaensis (Mich.). 

1897. Cryptodrilus dambullaensis , Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 181, pi. tig. 6. 

1909. Notoscolex dambullaensis , Michaelsen, Tier, x, p. 196. 

Length 230 mm.; maximum diameter 9 mm. Segments 
ca. 540 ; ii-vii biaunular, viii-xi triannular, vii-xvii quadrianmilar. 
Colour? Prostomium? Set© small, invisible in the anterior 
segments, on raised ridges, the lateral widely, the ventral some¬ 
what more closely paired ; aa= 4 ab = 2bc=2 cd ; del = § circum¬ 
ference. First dorsal pore at 12/13. Clitellum? Male pore 
unpaired, midventral, on a broad oval cushion which takes up the 
length of segment xviii; on xvii and xix are also median eleva¬ 
tions, and so too on the following segments in diminishing degree, 
the whole forming a sole-like elevation sharply defined in front, 
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gradually fading behind. Tsvo pairs of small papillae, on the 
anterior border of the cushion of xix and the hinder border of 
that of xvii. Female pores? Spermathecal pores three pairs, 
near the middle line, in 6/7—8/9. 

Septa 5 6 thin, 0/7-12/13 thickened. Gizzard in v. No ealci- 
ferous glands; swellings of oesophagus in xiv-xvii (?). Intestine 
begins in xviii or xix. Last hearts in xiii. Mieronephridial. 
Testes and funnels free in xi. Small seminal vesicles in xii. 
Spermathecal duct short; diverticulum broadly ovoid, without 
stalk, sessile on the duct, containing numerous seminal chambers. 
No penial setae. 

Remarks . Apparently metandric. The species was described 
from a single specimen, somewhat immature ; the prostates were 
not fully developed. 

Distribution. Plains N. of Dambulla and Trincomali, Ceylon. 

4. Notoscolex decipiens (Mich.). 

1897. Cryptodrilus decipiens , Micliaelsen, Mt. Mus. Hamburg, xiv, 
p. 197, pi. tig. 18. 

1899. Cnjptodnlus decipiens , Micliaelsen, Zool. Jahrb. Syst. xii, 

p. 140. *” 

1900. Notoscole.r decipiens , Micliaelsen, Tier, x, p. 191. 

1910. Notoscolex decipiens , Micliaelsen, Abb. Ver. Hamburg, xix, 
p. 02, pi. fig. 21. 

Length 75 mm.; diameter 2-2^ mm. Segments 134. Colour 
an equable grey. Prostomium and segment i retractile or vestigial, 
or fused with ii. First dorsal pore in 11/12. Setae finely orna¬ 
mented at tip, widely placed; in general = cd ; 

in clitellar region setae a get nearer the midventral line, so that 
aa=l^ ab=]bc=cd. Clitellum constricted, saddle-shaped, ^xiii— 
xvii (=4j). Male pores between the lines of a and b on trans¬ 
versely oval papillae which reach from a to near c. Female pore 
unpaired. Spermathecal pores midway between a and the middle 
line, two pairs, small, in 7/8 and 8/9. A rectangular rather 
elongated cushion often present ventrally on xix-xx, laterally 
reaching a little beyond b ; a pair of roundish papilla) usually on 
13/14, sometimes additional pairs on 14/15 or 14/i5and 15/16, 
rarely a pair on 12/13. All these marks may be absent. 

Septa 6/7-11/12 slightly thickened, the last very little. Gizzard 
in vi. One pair calciferous glands, elongated, with narrow stalk, 
projecting from xvi into the segments in front and behind. Last 
heart in xiii. Testes and funnels free, in x and xi. Turn pairs 
grape-like seminal vesicles in xi and xii. Prostates branched, with 
large lobed glandular portion, extending through several segments ; 
duct long, thin, slightly bent. Spermathecal ampulla consisting 
of ovoid ental and narrower cylindrical ectal portions, the duct 
being rather short and still thinner; diverticulum from junction of 
duct and ampulla, short, stoutly club-shaped. No penial set®. 
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Remarks . The copulatory papillae and cushions may be entirely 
absent; their presence and absence in the various situations seem 
to be characteristic for worms from various places, but not so 
constantly as to allow us to speak of local races. On the num¬ 
bering of the segments, compare remarks on N, stcwartj. 

Distribution. Colombo (garden of Museum), Peradenha, Panad- 
hure, Kaniye near Trincomali, Avissavela 30 miles N.E. of 
Colombo,—all in Ceylon. 

5. Notoscolex gravelyi Steph . 

1910. Notoscolex gravelyi } Stephenson, Rec. Ind. Mus. xii, p. 325, 
pi. xxxi, fig. 19; pi. xxxii, fig. 20. 

Length 29 mm.; maximum diameter If mm. Segments 110. 
Colour in life white; dirty brown when preserved. Prostomium 
epilobous tongue broad, cut off behind. Dorsal pores apparently 



Fig. 72 .—Notoscolex gravelyi Steph.. pemal 
seta; «, slightly magnified, to show the 
general form ; b, highly magnified, tlie 
distal end only. 

from 9/10. Setae widely paired; in anterior part of body ab=: 
§aa ==$&<; ==cc£, and dd = % circumference ; posteriorly ah and cd 
are a little greater relatively to aa and be; at the hinder end bc=cd 
(Le., the lateral setae are no longer paired), ab=$au, and dd is 
considerably less than \ circumference. Clitellum xiv-xvi (=3). 
Male pores iu line with 6, on slightly raised transversely oval areas 
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which extend inwards to a. Female pores apparently paired, in a 
whitish groove which in length equals aa and is just in front of 
the setal zone. Spermathecal pores indistinguishable externally, 
two pairs, in 7/8 and 8/9, a little ventral to c. A pair of small 
papilhe on xvii, in front of the male pores (artefacts ?). 

A number of septa—8/9-13/14—slightly strengthened. A 
large barrel-shaped gizzard in vi. No caleiferous glands, but the 
oesophagus is bulged in xv and xvi. Intestine begins in xix. 
Last hearts in xiii. In most segments from pharynx to prostates 
a large nephridial tuft on each side; behind this mega- and micro- 
nephridia coexist, the former as* prominent elongated loops, 
becoming smaller towards the hinder end and finally indistin¬ 
guishable from the micronephridia, which become more numerous 
and prominent towards the hinder end. Testes and funnels free 
in x and xi. Seminal vesicles small, racemose, in xi and xii. 
Prostates small and confined to xviii, compact, slightly lobed 
on the surface; duct relatively long, shining, bent or wavy, 
directed transversely inwards. Ovisacs in xiv. Spermathecal 
ampulla elongated, narrowing to form the duct without any sharp 
demarcation ; duct half as loug and half as wide as ampulla ; 
diverticulum joins junction of ampulla and duct, and is an ovoid 
sac with stalk as long as itself, sac and stalk being about one-third 
as long as the ampulla (text-b'g. 71). Penial set© (text-iig. 72) 
0*9 mm. long, 7 p thick, the proximal half fairly straight, the distal 
portion undulating; tip pointed, no ornamentation, but the 
terminal portion show's small irregularities of outline. 

Distribution . Kandy, Ceylon. 

fi. Notoscolex jacksoni ( liedd .). 

1890. Deodrilus jacksoni , Beddard, Quart. J. Mic. Sci. xxxi, p. 407, 
pi. xxxiii, figs. 12-14, pi. xxxiii a. 

1895. Deodrilus jacksoni, Beddard, Monog. p. 479. 

1897. Cryptodrilus jacksoni, Michaelsen, Mt. Mua. Hamburg, xiv, 

1900. Notoscolex jacksoni, Michaelsen, Tier, x, p. 19(5. 

Length 330-300 mm. and more; diameter 9-13 mm. Segments 
530 and more. Prostomium retractile; segment i traversed by 
longitudinal grooves : secondary annulation in anterior segments. 
First dorsal pore in 13/14. Seta) ornamented on distal portion 
with a number of minute pointed processes, and truncated at the 
free end; no set© on first five segments; paired, all ventral; 
rta=6c=2«5=2cd; to 4 circumference. Clitellum swollen, 

ring-shaped, ^ xiii-xvii (= 4J). Male pores in a, on longi¬ 
tudinal ridges which extend in ab from the setal zone of xvii to 
that of xix; the ridges appear as a series of papilla), separated by 
the intersegmental furrows. Female pores paired, not far from 
the middle line, in front of the setal zone of xiv. Spermathecal 
pores in 7/8 and 8/9, in ab. One pair of copulatory cushions, 
often fused midventrally, over 11/12. 
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Septa 6 7-12/13 thickened. Gizzard in vi. Three pairs 
calciferous glands in xv-xvii, bilobed, a deep transverse fissure 
separating the lobes. Intestine begins in xx. Last hearts in xii. 
Male funnels in xi. Seminal vesicles in xii. Prostates fairly 
compact, not greatly transgressing the limits of xviii; duct fairly 
short, straight. Spermathecal ampulla ovoid, finely ringed; duct 
short and moderately stout; diverticulum small, nodule-like, 
containing about four seminal chambers, opening into the upper 
end of the duct or into ampulla. Penial setae slightly curved, 
ornamented at the distal end with numerous transverse striae. 

llemarlcs. Apparently metandric. Neither Beddard nor 
Michaelsen in their descriptions give the relations of the setal 
intervals, and Michaelsen is obviously wrong in the ratios he 
gives in the Tierreioh; the onlv source is Beddard’s figure. 
Beddard found two forms of penial setie, but Michaelsen obtained 
only one, and considers that the second form described by Beddard 
was different only through losing its sculpture. 

Distribution. Xuwara Kliya and Trincomali, Ceylon (perhaps 
elsewhere in Ceylon, as no further indication than “ Ceylon ” is 
given by Beddard). 

7. Notoscolex kraepelini (Mich.). 

1903. Trincphru'i Inviepelini, Mich arisen, Mt. Mils. Hamburg, xxi, 
p. 12H, text-tig. 

Length 7>S mm.; diameter 21-3 mm. Segments 216. Colour 
violet-brown. Prostomium epilobous h, tongue cut off behind. 
Dorsal pores from 9 10. Setae larger at the ends of the animal ; 
in general widely paired; dd throughout slightly less than 
I circumference; behind clitellum ab= Mut=cd i and aassljfa; 
further forward the ventral pairs are closer and the lateral pairs 
are wider, so that ab is less than ed. Clitellum ring-shaped, 
xiv-xvi ( = 3), dorsally getting oil to xvii ( = 3j). Male pores just 
outside the line 6, laterally placed within depressions which are 
included within a common spectacle-shaped wall which touches 
17/18 and 18 19. Spermathecal pores two pairs, in 7 8 and 8'9, 
in 6. Copulatory organs midventral on 12/13 and 20/21, as 
spectacle-shaped glandular walls enclosing a pair of transverse 
glandular areas with groove-like depressions; the depressions 
slightly more extensive than the interval ab; the posterior wall 
more extensive than the anterior, reaching to c, the anterior to 
midway between b and c. 

A few septa behind the gizzard somewhat thickened. A 
barrel-shaped gizzard apparently in v. No calciferous glands. 
Five micronephridia on each side per segment as a rule, in fairly 
regular longitudinal lines; the ventral two, about half as large a*s 
the others, may be fused, thus giving four all about the same 
size. Two pairs seminal vesicles, in xi and xii, lobed, and the 
lobes again cut up into small globular lobules, the whole racemose. 

p 2 
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Prostates composed of large loosely connected lobes; duct fairly 
muscular, slightly curved in an S» narrow at its beginning, some¬ 
what widened ectally. Spermatheeal ampulla ovoid, the bent 
duct separated off by a slight constriction, longer and somewhat 
narrower than the ampulla; diverticulum tubular, longer than 
ampulla and duct together, slightly swollen at ental end, ’with 
a short, thin, and bent stalk attaching it to ectal end of duct. 
Xo penial setje. 

Distribution. Central Ceylon. 

3. Notoscolex oneili ( Stej>Jt .). 

1911. Merjascolidcs oneilli , Stephenson, Uec. Inch Mus. viii, p. 377, 
pi. xx\i, figs. 1,2. 

191 (i. M( j (/(tscnhdes oneilli, Stephenson, Pec. Inch Mm». xii, p. *‘114, 
ph xxx, fig. 8. 

Length 187> mm.; maximum diameter 0 nun. Segments ca. 244. 
Colour a light olive-green. Prostomimn proepilobous. Secondary 
animlation on most of the preclitellar segments. Dorsal pores 
from 10 11. No seta) certainly visible on ii, \ery small and 
difficult to see on all the most anterior segments; rather w idely 
paired; tici =2 ah anteriorly, =2 \ab behind the clitellum, =\\ab 
further hack ; be slightly or obviously greater than eJ y and 
= ljr//^; (Id approximately £ circumference; seta 4 present on 


XVI 


xvm 
XDT 
XX 

Fig. 73.— No/oseole.r oneilt (Stepli.), genital area; e. clitellum , 
t t transverse depression , cf, male aperture. 

clitellum, but absent ventrally on xvii and xviii. Clitellum xiii- 
|xvi (= 3§). Male pores on xvii, between a and />, with 
tumid lips, and connected by a transverse groove which continues 
outwards beyond the pores and then turns backwards as far as the 
middle of xviii; a second pair of longitudinal grooves internal to 
these in the longitudinal part of their course; transverse grooves 
in the space between these latter, and a transverse depression in 
front of the male pores (text-fig. 73). Female pores in the setal 
zone of xiii, near the middle line. Spermatheeal pores two pairs, 
in a , in 6/7 and 7/8. 
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Septa 6/7-10/11 thickened, the next two slightly so. A large 
linn cylindrical gizzard in vi. Calciferous glands four pairs, in 
ix-xii. Intestine begins in xiv. Last heart in xii. Micro- 
nephridia exist alone in the anterior part of the body, a large mass 
on the anterior face of 5/6, and a tuft on and behind a soft white 
pad which lies internal to the prostatic aperture being specially 
notable; in the hinder part of the body, along with miero- 
nephridia, are meganephridia, of considerable size, each composed 
of a number of loops, lying on the intestine, to which they are 



b. 


Fig. 7 1. — SotoH'oh\c out ill (Steph ) , spermatheca ; ((, in s-itu : 
h, main portion turned back. 

attached in the neighbourhood of the dorsal vessel. Funnels free 
in x, and somewhat doubtfully present in ix. Seminal vesicles in 
x, attached to the posterior face of 9 10, flattened and lobed; and 
in xi, attached to the posterior face of 10/11. Prostates much 
lobulated, extending through several segments; duct bent once or 
twice in its course, narrower towards its ectal end. Ovaries and 
funnels in xii. Spermathecie (text-fig. 74) not distinguishable 
into ampulla and duct, tubular, each bent on itself several times, 
its inner end rather dilated; situated near the middle line: a small 
subglobular diverticulum attached close to the ectal end. So 
penial setse. 

Remarks. There is an abnormal shifting forwards of the organs 
in the anterior part of the body by one segment; this occurs in 
the variety also. 

The seminal vesicles in x seem to point to a pair of testes in ix; 
the testes, however, could not be identified in the specimen. 
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I have recently made a special re-examination of the single 
specimen, with regard to this latter point and to the numbering of 
the segments. 

Distribution . J&nakmukh, Abor Country, E. Himalayas. 
a . var. monorchis Steph. 

1016. Megascolides oneilli, \ai\ monorchis , Stephenson. Ilec. Ind. 
Mas. xii, p. 313. 

Length 115 mm.; maximum diameter 5 mm. Segments 188. 
Colour pale buff. Prostomium prolobous. Dorsal pores from 9/10. 
Setae very small; behind the clitelluui 6c=3u/>, 

cd=2ab ; in front of clitelluui an smaller, =s2ab or more, be 
greater than aa, equal to or less than J3 ab, cd as before. Clitel- 
lum? Ventral surface of xvii thickened; secondary furrows in 
front of and behind the apertures, somewhat as in the typical 
form ; the anterior two-thirds of x\iii also thickened. 

Calciferous glands in viii-xii, kidney-shaped. Testes and 
funnels free in ix. Seminal vesicles in x, xi, and xii, on the 
anterior wall of each segment, those of x of moderate size, the 
others small (of xii wanting on one side). Prostate small, tongue¬ 
like (perhaps not fully developed); duct considerably coiled, soft, 
not muscular. Spermatkecae are small ovoid sacs, duct scarcely 
separately distinguishable; cylindrical diverticulum from base of 
ampulla, half to two-thirds as long as ampulla. For the rest, as 
the type form. 

Remarks. The presence of seminal vesicles in xi (and xii on one 
side) would seem to imply testes in x, in which case there would 
scarcely be sufficient reason for keeping this form as a distinct 
variety. It is possible that if the single specimen had been more 
fully mature the second pair of testes and funnels would have 
been identifiable. 

Distribution . Darjiling to Soom, 7000 -3000 ft., E. Hima¬ 
layas. 

9. Notoscolex ponmudianus Mich. 

1013. Notoscolex ponmudianus, var. typious, Michaelsen, Alt. Mus. 
Hamburg, xxx, p. 79, text-fig. 1. 

Length ca. 170 mm.; diameter lfj-2g mm. Segments ca. 280. 
Body very slender. Prostomium ? Setae enlarged in the most 
anterior segments, and also at the hinder end; widely paired, 
ub=z\aa=zcd \ bc=aa anteriorly, but behind is little more 
than the distance between the setae of a pair; the line d in 
the hinder part of the body is quite irregular, and the width of 
cd varies, being less or more than be and dd ; dd anteriorly 
= ca. | circumference, but behind may be much less. Clitellum 
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ring-shaped, £xiii-£xvii (*=4), indented behind. Male pores 
probably about in the line a, on the sides of a midventral longitu¬ 
dinal groove. Female pore single, on the anterior part of xiv. 
Spermathecal pores two pairs, just lateral to a, in 7/8 and 8/9. 

Septa 6/7-13/14 thickened, 8/9-10/11 especially, decreasingly 
so in front and behind these. A large gizzard in vi. No calei- 
ferous glands, but oesophagus very vascular, and with lamellar 
*tructure of its walls in viii-xiv. Last heart in xiii. Microne- 
phridial. Funnels free in x and xi, those in x vestigial. Seminal 
vesicles in xi and xii, the latter normally developed, racemose, the 
anterior pair apparently vestigial. Prostates tabulated, extending 
through xvii-xxi, cut up by the septa; duct short, passing with 
an S-shaped curve transversely inwards, thicker and slightly shiny 
in its ectal part. Strong muscle strands pass between the inner 
aspect of the longitudinal depression in this region and the 
ventrolateral part of the parietes. Spermathecal ampulla pear- 
shaped, bent at its ectal end, the wall showing low folds internally 
in its middle third; duct thin and short, not sharply marked off, 
narrowing to its termination ; diverticulum slenderly pear-shaped, 
about one-third as long as ampulla, joining junction of ampulla 
and duct. No penial setie. 

Disiribulion. Pommidi, Travancore, 8. India. 

10. Notoscolex scutarius Mich. 

1907. Notoscolex scutarius , Micliaelsen, Mt. Mus. Hamburg, xxiv, 
p. 158, text-fig. 0. 

1909. Notoscolex scutarius , Micliaelsen, Mem. Ind. Mus. i, p. 104, 

pi. xiii, tigs. 4, 5. 

1910. Notoscolex scutarius, Micliaelsen, Mjobcrg’s Austral. Exp. 

p. 51. 

Length 08-90 mm.; maximum diameter LJ--2 mm., middle 
aud hinder parts of body scarcely 1 mm. thick. Segments ISO- 
MO. Colour yellowish grey. Prostomium proepilobous. First 
dorsal pore in 13/14 (or further forwards?). Setae rather small, 
widely paired; in front aa : ab : be : cdf=12 : 8 : 10 : 9; behind 
=5:3: 4:3; in front circumference, hut is less behind. 

Clitellum distinct only on xiv-xvi, indistinctly extending on to 
more or less of xiii (and ? on to anterior part of xvii). Male 
pores in the situation of b of xviii, on a trapeze-shaped midventral 
area with rounded angles, broader in front, its margin raised, its 
centre sunk or flat, taking up the whole of xviii in length and 
laterally extending some distance beyond b (text-fig. 75). Female 
pores on a median darker area which extends between setae a . 
Spermathecal pores two pairs, in b , in 7/8 and 8/9; the ventral 
walls of vii-ix may be swollen and glandular. 

Septa 6/7-11/12 somewhat thickened, 12/13 very slightly so. 
A relatively large gizzard in v. No calciferous glands. Last 
hearts in xiii. The micronephridia aggregated into tufts on the 
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lateral body-wall in the anterior half of each segment; in the 
clitellar region the tufts are more expanded, and spread over 
nearly the whole ventral and lateral body-wall. One pair of testes 
and funnels in xi. One pair seminal vesicles in xii, broad, grape- 
like. Prostates with loosely lobed glandular part, band-like, 
extending through about six segments ; duct about half as long 
glandular part, fairly thin, describing one large loop and one or 



spermatln’ca made transparent 
. by acetic acid: X If), 

rig. 7f>.—-N otoscofex scutanus Mich.; 
region of male apertures. 

two smaller ones. Spermathecal ampulla pear-shaped ; duct some¬ 
what. shorter, thin, not sharply marked off from ampulla; diverti¬ 
culum club-shaped, slender, about as long as ampulla and duct 
together, with simple chamber, attached to ectal end of duct 
(text-fig. 76). No penial setae. 

Remarks . Metandric, and thus showing a possible relation to 
N. ponmudianus , in which the anterior pairs of testes and funnels 
are vestigial; Michaelsen also compares Ihe male field. The 
nephridial condition is somewhat reminiscent of Wood wardia 
sarasinorum . 

Distribution . Yilpatti, Palni Hills, 8. India. 


11. Notoscolex stewarti Steph. 

1914. Notoscolex stewarti y Stephenson, lice. Ind. Mus. \iii, p. 382, 
pi. xxvi, figs. 6-8, 

Length 85 mm.; maximum diameter 3| mm. Segments 216 ; 
preclitellar segments, except the first few, triannulate. Colour 
pale olive green, first few segments colourless. Prostomium small, 
prolobous. Pirst dorsal pore in 9/10 or 10/11. Setae behind the 
clitellum on small white transverse ridges; ab=laa (more 
posteriorly = ^ ««)=£ bc~cd behind the clitellum; in front of 
clitellum the same, except that cib=haa\ dd very slightly less 
than § circumference. Clitellum ring-shaped, xiii-xv (= 3), 
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Genital field (lext-iig. 77) thickened, marked by short transverse 
fissures, and bv two longitudinal grooves, bent outwards at their 
ends, extending from xvi to xviii, with small tag-like processes in 
the bends, the grooves being united in front and behind by 
transverse shallow depressions without definite margins. Male 
pores in the longitudinal grooves, at the middle of their length. 
Female pores paired, just in front of and internal to setae a of xiii. 
Spermatheeal pores small, slit-like, in 6/7 and 7/8, approximately 
in a. 

Septa <>/7—8/9 considerably thickened, the three following only 
slight^. A barrel-shaped gizzard in front of 6/7, moderately 
stout Calciferous glands in x, xi, and xii. Intestine begins in 
xiv. Micronephridial; tufted nepliridia at sides of gizzard. Last 
heart in xii. Testes and funnels free in ix and x. Two pairs 



Fig. 77. — Xofobcofav sfeu'artf Stepli.; Fig/ 7^. — Sol ovule# Steph,; 

genital area, /?., nodular pro- sponnatlieca. 

jection, t„ transverse depressions, 
cf, male aperture. 

seminal vesicles in x and xi, flattened anteroposteriorly, with 
slightly lobulated edges, arching up from below so as nearly to 
meet above the gut. Prostates large, cut into two lobes by septum 
17/18, each lobe a compact mass someu hat indented into secondary 
lobes; duct short, with a single U-shaped bend. Ovaries in xii. 
Spermatheca? (text-iig. 78) m the middle of large nephridial tufts; 
ampulla a pear-shaped sac, narrowing to be attached to the 
body-wall with hardly any duct; diverticulum club-shaped, about 
equal in length to the ampulla, arising in the substance of the 
body-wall. 

Jlemarfa. This species, like iV. striatus , N. oneili and its variety, 
has the organs of the anterior part of the body one segment 
farther forwards than normal. 1 have recently re-examined the 
type-specimens, and find that the setae begin on segment ii; the 
condition is thus not quite the same as in A r . decipiens , where the 
seta) begin on segment i, and the original first segment is thus 
either retractile, or vestigial, or has fused with the original second 
segment (Micliaelsen, in his description of A. decipiens, adopts the 
theoretical, not the actual, numbering of the segments). 

Distribution . Rotung, Abor Country, E. Himalayas. 
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12. Notoscolex striatus Steph. 

1914. Xotoscolex striatus, Stephenson, Roe. Ind. Mus. viii, p. 380, 
pi. xxvi, figs. 8-5. 

Length 210 mm.; maximum diameter 5-6 mm. Segments 297; 
iv and v biannulate, the rest triannulate. Colour pale yellow ish 
or grey, except clitellum which is light brown, Prostomium 
small, prolobous. First dorsal pore in 9/10. Setae relatively 
small, all ventral ; behind clitellum ahz=z*~-^aa=z%-\bc, be is 
slightly greater than eel ; in front of clitellum the ratios are 
variable, ab slightly greater than \ aa, bc=cd=l^ ab ; thus the 
pairing of the lateral seta) is wide behind and absent in front 
of the clitellum; dd= i | circumference. Clitellum xiii-xv 
(=3). Genital avea (text-tig. 79) extends from the setae of xvi to 
those of xviii, is rectangular, laterally reaching c on each side, 
depressed in the centre, brown in colour: within the area a pair 



Fig. 79.—JN otoscolex striatus Steph.. Fig. 80.--JV ofoscotex striatus Steph., 

genital area : the shading shows spermatheca 

the extent of the brown color¬ 
ation ; small nodular eleva¬ 
tions at the bend of the grooves. 

of longitudinal grooves which bend outwards at their ends; in 
the angles of the bends are four papillap, nodular and wart-like. 
Male pores in the grooves, on xvii in the line of a. Female pores 
paired, in front of setae a of xiii (?). Npermatheeal pores minute, 
in 6/7 and 7/8, internal to a. 

Septa 6/7-10/11 much thickened. A large barrel-shaped 
gizzard in vi. Calciferous glands in ix-xii. Intestine begins in 
xiv. Last heart in xii. Micronephridinl. Testes and funnels 
free in ix and x. Seminal vesicles in x, xi, and xii, lobulated and 
flattened anteroposteriorly. Prostates small, lobed; the duct 
forming a U-shaped loop, the bend being internal. Ovaries and 
funnels in xii. Spermathecae (text-fig. 80) situated by the side of 
the nerve cord; ampulla a small simple sac, ovoid; the duct not 
sharply marked off, opening near the middle line; diverticulum 
arises within the body-wall, tubular, slightly dilated at its free 
end, and as long as or slightly longer than the ampulla. No 
penial setae. 

Remarks. Here also a recent examination showed setae on 
segment ii but not on i; compare remarks on the last species. 

Distribution. Rotung and Renging, Abor Country, E. Himalayas. 
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13. Notoscolex tenmalai (Mich,). 

1910. Mega seal ides tenmalai , Michaelsen, Abli. Ver. Hamburg, xix, 
p. 55, pi. fig. 3. 

1913. Notoscolex ponrnndianas var. nanus, Michaelsen, Mt. Mus. 
Hamburg-, xxx, p. 83, text-fig. 2. 

1910. Notoscolex tenmalai , Michaehen, Mjoberg’s Austral. Exp. 
p. 50. 

Length ca. 95 nun.; diameter 1-1 if mm. Segments ca. 140. 
Unpigmented, white. Prostomium proepilobous, almost setni- 
cireuliir behind. Setae fairly small, separated ; a« : ab : he : cd : 

: 2 : 2 : 2 : 7 in the anterior part of the body, but dd becomes 
4 towards the hinder end, the other ratios remaining the same; 
dd is thus rather less than 3 circumference in front, but scarcely 
4- behind ; the setsc d are irregularly placed at the hinder end. 
Clitellnm ring-shaped, xiv-xvii ( = 4). Male pores scarcely per¬ 
ceptible, between the lines a and b , each on and near the postero¬ 
lateral border of a large cushion; the cushions have steep margins 
and a flat surface, are oval with straight and parallel median sides, 
only slightly separated in the middle line, laterally reaching to 6 , 
anteriorly pushing forwards the border of the segment (xviii), and 
behind not reaching 18/19. Spermathccal pores two pairs, in 7/8 
and 8/9, in b. 

Septa (i/7 12/13 strengthened, especially the middle ones of 
the series. A large gizzard in vi ; the oesophagus segmentally 
swollen in vii-xv, \erv vascular, villous internally. Intestine 
begins in xvii. Mieronephridial (no nephridia seen). Testes and 
funnels free in x and xi. Seminal vesicles two pairs, compact, 
grape-like, in xi and xii. Prostates extend through 4 or 5 
segments, constricted at the septa; in each segment several 
lateral canals enter the main central canal, which is continuous 
through the length of the gland; the lateral canals are themselves 
brtmehed ; ducts fairly long, thin, strongly curved. Spermathecal 
ampulla pear-shaped; duct short and thin ; diverticulum given off 
from the junction of the two, shorter than the ampulla, consisting 
of a sausage-shaped seminal chamber and a thin, curved stalk ; a 
spermatophore usually in the eetal end of the ampulla; duct and 
lower part of ampulla surrounded by numerous slender glandular 
lobes, each composed of a number of pear-shaped cells. No penial 
setae. 

Distribution . Tenmalai and Bonaccord, Travancore, S. India. 

a. var. karakulamensis Steph. 

1910. Met/ascolides tenmalai var. karukvlamemis, Stephenson, Rec. 

Ind. Mus. xii, p. 311, pi. xxx, figs. 0, 7. 

Length more than 70 111 m.; diameter 1-1 mm. Segments more 
than 93. Colour grey. Prostomium ? Dorsal pores from 4/5 (?). 
In front of ciitellum ab (=*2\ab near anterior end), 

2ab , cd — l^ ab or less; c&Z=ca. $ circumference. Ciitellum 
ventrally xiv-.l xvii (=3i), dorsally xiv-xvi (=3). Male pores on 
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a pair of oval elevations, longitudinally placed with anterior ends 
slightly converging, the posterior ends narrower than the anterior; 
the elevations extend a little beyond the limit of xviii in front 
and fall slightly short of the limit behind : their anterior ends an* 



Fig. SI.— Xoftwofa' (nuuahii Mich. var. kamkulamcni'ii* \ male genital area. 

within the line of a ; the male pores themselves may be on the 
inner border of the cushions, in line with a (text-tig.81). Female 
pore or pores in a circular whitish patch, smaller than the interval 
aa, just behind groove 13/14. Spermatheeal pores in 7'3 and 8 9, 
in b. 

Septa 7/8-10/11 moderately thickened, 0/7 and several behind 
10/11 somewhat thickened. Gizzard of moderate size and rather 
soft, in v ; no ealciferous glands. Intestine begins in x\ii. hast 
heart in xiii. Tufted nephridia in each segment in front of the 
clitellum; behind clitellum micronephridia few and relatively large, 
on body-wall. Testes and funnels free in x and xi. Seminal vesicles 
two pairs, in xi and xii, those in xi very small. Prostates long, tfyt, 



Fig. 82 .—yotoscolex tcmualcu Mich. var. larakidanicnnu s; s pen mi theca. 

and strap-like, with slightly lobed margins, extending back to xxi, 
much constricted at the septa; microscopically the central duet 
gives off side branches; duct forms with blind end directed 

inwards and backwards. Spermatheca^ ampulla pear-shaped, 
narrowing to form the duct, which is not marked off; diverticulum 
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from the middle of the duet, narrow, club-shaped, equal to f the 
length ot‘ ampulla and duct together; no spermatopliores and 
no glandular appendages (text-fig. 82). No penial setae. 

Remarks. The distinctions from the type-form are the setal 
intervals, the position of the gizzard,and the absence of glandular 
lobes round the spermatheca). 

Distribution . Karakulam, Cochin State, S. India. 

14. Notoscolex termiticola Mich. 

1010. Xotoseoled' termiticola, Michael&en, Abh. Yer. Hamburg, xix, 
p. text-fig. A. 

Length 138 mm.; diameter 1-1 ] mm. Segments ca. 140. 
Non-pigmented, dirty white. Prostoinium proepilobous; tongue 
rounded, reaching back halfway through segment i. Setae fairly 
widely paired, the lateral wider than the ventral: a a : ah : he: ed= 
12:0:0:7; eld less than i circumference ; ventral seta) of the 
anterior end somewhat enlarged. Clitellum xiv-xvii (=4), less 
marked ventrally, indeed interrupted anteriorly, ring-shaped 
behind. Male pores just lateral to the line of b , on the front of 
papilla), each of which curves round the outer end of a transverse 
depression situated in front of the male pore (these depressions 
are not to be confused with the male pores). Female pores 
median to a, on anterior part of xiv. One pair spermathecal 
pores, eye-like, in 8/9, between h and c, but nearer the latter. 
Copula!ory papilla) one pair, small, transversely oval, situated 
anteriorly on xix, bearing the setae a; also a single indistinct 
papilla midventrally on the anterior part of xviii. 

Septa 8 9-10/11 relatively strong, those in front and behind 
successively thinner. A large gizzard in vi. No calciferous 
glands ; the inner surface of the oesophagus folded strongly, with 
apparently villous projections in parts. Last heart in xiii. 
Micronephridial. Testes and funnels free in x and xi. Seminal 
vesicles small, lobed, in xi and xii. Prostates compactly racemose, 
plate-like ; duct fairly thick and muscular, slightly bent, about ns 
long as the diameter of the gland. Spermathecal ampulla ovoid; 
duet muscular, half as long and half as thick as the ampulla: 
diverticulum small, club-shaped, a little longer than the duct, 
joining the lower end of the ampulla. Penial seta) ca. 1 mm. long. 
20 p thick proximally, becoming thinner only very gradually, 
curved, the curve becoming more marked distalwards, the 
tip being strongly bent into a hook and fairly sharply pointed; 
the distal fourth ornamented with transverse rows or irregular 
circlets of closely-set fine spines. 

Remarks. The worms were found in the nest of Tenues 
obscuviceps ; they exude a milky fluid. The species is peculiar in 
having only one pair of spermathecco, thus being reminiscent of 
some Ceylonese Meyascole ,jw 
Distribution . PeradenfySTCeylon 
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15. Notoscolex trincomaliensis (Mich.). 

1897. Crijptodrilus trincomaliensis , Alichaelsen, Alt. Alus. Hamburg, 
xiv, p. 188. 

1900. Notoscolex trincomaliensis , Alichaelsen, Tier, x, p. 190. 

Length 135 mm.; diameter 2-3 mm. Segments ca. 210. 
Colour ? Prostomium and first segment retractile or vestigial. 
Setae set widely apart; «a=2 ab , ah :ccZ= 5 : 7, be is greater than 
aa ; dd very little greater than ^ circumference. First dorsal 
pore at 12/13. Clitellum swollen, ring-shaped, more feebly de¬ 
veloped ventrally, xiii-xvii (=5). Male pores in ab, immediately 
in front of the hinder copulatory cushions. Female pore un¬ 
paired (?). Spermathecal pores in a in 7/8 and 8/9. A pair of 
copulatory cushions, circular, joined across the middle line by a 
lower bridge, reaching c laterally, and extending from the setal 
zone of xviii to 19 20 ; a similar smaller cushion on xvii. 

Septa 6/7-12 13 thickened (6/7 and 12 13 only slightly). 
Gizzard in v or vi ; calciterous glands three pairs, kidney-shaped, 
in xv-xvii. Intestine begins in xix. Last hearts apparently in 
xii. Micronepliridia on each side aggregated into broad tufts 
between b and d, on superficial examination resembling a mega- 
nephridium on each side. Malo funnels in x and xi. ltaeemose 
seminal vesicles in xi and xii. Prostates of the Pheretima-type, 
fairly compact, bulging apart the septa of xviii; duct very fine, 
short, straight. Spermathecal ampulla ovoid ; duct one and a half 
times as long as ampulla, at first thin, but widening towards ectal 
end, strongly bent backwards; no diverticulum. No penial seta\ 

Remarks. Described from a single specimen, not well-preserved. 
The nephridial condition is somewhat reminiscent of Woodimrdia 
sarasinorum . 

Distribution . Plains N. of Dambulla and Trincomali, Ceylon. 


8 . Genus MEGASC0LEX Templeton. 

1895. Megascole: r, Beddard, Monog. p. 370. 

1900. Megascolex , Alichaelsen, Tier, x, p. 212. 

1907. Mcgascolex, Alichaelsen, Fauna S.W. Austral, p. 163. 

1909. Megascofex -f Lampito f Alichaelsen, Alem. Ind. AIus. i, p. ] 78. 

1910. Megascolex , Alichaelsen, Aijoberg’s Austral. Exp. p. 57. 

Setae, at least in the middle and hinder parts of the body, 
numerous (more than eight) in each segment. Spermathecal 
pores usually one to five pairs, between segments iv and ix (the 
exceptions are constituted by the few cases where the pores are 
fused in the middle line, or where they are numerous on each 
side in each segment). One gizzard in v, vi, or vii. Microne- 
phridial. Prostates with branched system of ducts. 

Distribution (Chart III). Mainly Ceylon and the extreme south 
of the Indian Peninsula—Cochin ana ^Travancore in particular ; 
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of these localities Ceylon lias the greater number of species, and 
is the home of the genus par excellence . Outside these regions 
the genus is hardly found in the Indian region ; one species has 
travelled up the Malabar coast towards Bombay (M. konlcanenm ); 
one, a “ Lampito” is found at Baroda, another in the E. Hima¬ 
layas, and the common “ Lampito v mauritii , one of the great 
wanderers, is found all over India. 

Outside .India the genus is found in Australia, including 
Tasmania; in the N. Island of New Zealand, and Norfolk 
Island ; “ Lampito ” mauritii is peregrine all over the coasts and 
islands of the Indian Ocean, over S.W. Asia and the Malay 
Archipelago. 

The earlier history of the genus will be found fully set forth in 
Beddard’s Monograph. Of later changes, two may be noted here. 
Michaelsen separated Kinbcrg’s genus Lampito again in 1909, in 
consequence of finding two other worms which agreed with 
L. mauritii in the possession of a peculiar form of uephridial 
apparatus (micronephridia throughout the body, and megane- 
phridia in addition in all the postclitellar segments); to these 
three species I later added two others. Michaelsen again fused 
the genera in 1910, since he had come to believe that the 
coexistence of mega- and micronephridia had no special 
importance;—the peculiarity has arisen at various times, and 
is found in a number of genera of Megascolecinai ( Meyuscolides , 
Notoscolex , Meyascolex , Plionofjaster ). With this I agree; there 
are many varieties of nephridial arrangements in the genus 
Meyascolex , and l see no reason for the separation of the worms 
possessing one particular form of nephridial apparatus as a 
separate genus; indeed, 31. escherichi var. papillifer has the 
“ Lampito’’-arrangement, while the type-form of the species has 
not. Nor is there anything in the distribution of the u Lampito ” 
forms to suggest a common origin. 

The second change in the content of the genus Meyascolex is 
the proposed fusion with it of the genus Notoscolex. This was 
hinted at by Michaelsen in 1913 (70); again, in 191(5 (83 a), he 
states that “a fusion of the two large genera Notoscolex and 
Meyascolex appears to me unavoidable; ” lie does not, however, 
carry it out in the nomenclature used in the body of the paper, 
though in the “ List of species discussed ” at the end of the 
paper Notoscolex and Meyascolex (s.s.) appear as subgenera of 
Meyascolex (s.l.). With this extension, however, 1 do not agree 
( cf Introduction to genus Notoscolex ); the genus as here com¬ 
prehended therefore includes Lampito but excludes Notoscolex . 

The origin of the genus is, according to Michaelsen’s earlier 
view, to be sought in Notoscolex ; in 1907, however (123), he 
thought it more likely that it was derived from Perionycliella (i. e., 
the less specialized forms of Perionyx ), and was still doubtful, or 
inclined to suspect a double origin, in 1909 (54). But the 
difficulty of separating Meyascolex and Notoscolex lias led him, as 
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we have seen, actually to merge the two genera, and to regard 
them as successive steps in the evolution of the main line of the 
Megaseolecina\ 

1 have my self argued (95) that, while the majority of species of 
Megascolex are descended from Notoscolex (though at different 
times and places), a number have their origin in species of 
Perionyx , and still others probably in Spenceriella. For the 
details of the argumetit, and for the question of polyphyly in 
general, reference must be made to the original paper. 

On the other side, Megascolex has given rise to Pheretima. 
Indeed, the separation of these two genera is scarcely defined 
with absolute clearness; the only thoroughgoing distinction 
appears to be the position of the gizzard,—in vii or in front in 
Megascolex, in viii or behind in Pheretima . Other points help to 
characterize the genera, though they are not constant characters 
of either; thus Megascolex often has penial setae, and very rarely 
has testis sacs or intestinal caeca, while Pheretima has the contrary 
characters. 

As to the position of the gizzard, it is in segment vii in several 
Indian species of Megascolex ; in one ( bifoveatus ) it is actually in 
the hinder part of vii, bulging back the septum. It is easy to see 
how the transfer of the gizzard to segment viii might take place ; 
all students of this family must have noticed how sometimes the 
septum behind the gizzard adheres to the organ, especially when 
the septum is thin; and it has then to be peeled off the gizzard in 
order to demonstrate the true relations. Sometimes it is impossible 
to peel it off completely,—the septum is attached round the middle 
of the gizzard ; a slight further degree of adherence of the cone- 
shaped septum to the surface of the gizzard will now cause the 
transfer of that organ to the segment behind. The shifting of 
the gizzard backwards is thus a gradual, not a sudden, change. 


Key to the Indian aperies of Megascolex. 


1. Spermathecal pores one pair in 7/8. 

,, one pair in 8/9. 

,, „ two pairs in 0/7 and 7/*. 

„ „ t\v o pairs in 7/8 and 8/9. 

,, three pair*, in C/7, 7/8, 

and 8/9 . 

Spermathecal pores, median, unpaired in 7/8 

and 8/9. 

Spermathecal pores, several or numerous 
on each side in 7/8 and 8/9. 

2. Spermatheca with free diverticulum .... 
Spermatheca without free diverticulum, 

with numerous seminal chambers in wall 
of duct . 

3. Funnels and testes free . 

Funnels and testes enclosed in testis sacs.. 

4. Highest number of setae per segment r»ot 

more than 50. 

Highest number of setae more than 100 .. 


8 . 

44. 

21 . 


3. 


M. Icucocyclm. 

M. polytheca . 

M. sarasinorum. 


M. mnlthpmus. 

4. 

6 . 

5. 

M. imperatrir. 
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5. Seminal vesicles in ix and xii; no web be¬ 
tween terminal prongs of penial setae.... 
Seminal vesicles in xii only; a web between 
terminal prongs of penial setae . 

0. Testis sac in x only. 

Testis sacs in x and xi . 

7. Spermathecal pores in c . 

Spermathecal pores in g . 

8. Penial setae absent . 

Penial setae present. 

1). Spermathecal diverticulum without secon¬ 
dary diverticulum. 

Spermathecal diverticulum with secondary 
diverticulum. 

10. Seminal \esicles in ix and xii . 

Seminal vesicles in xi and xii . 

11. Number of seta? in front of cliteliuin 12, 

behind 1(5. 

Number of setae in front of cliteliuin 20- 
22, behind 24-28 . 

12. Male area (xviii and parts of neighbouring 

segments) thickened; xii not specially 

characterized. 

No specially modified male area; a large 
flat papilla on xii. 

13. Transversely elongated paired papillae on 

17/18 and on xix . 

A thickened male field, on which are a pair 
of circular depressions anteriorly on xviii, 
and a pair of large flat papilke on 18/19.. 

14. Aecessoiy prostate glands present. 

No accessory prostate glands. 

15. Accessory prostate glands two pairs, one 

in front and one behind the main gland .. 
Accessory prostate glands one pair, in 
front of the main gland . 

1(5. Apertures of accessory prostates on anterior 

part of xviii . 

Apertures in groove 17/18. 

17. No copulatorv papillae apart from the male 

aperture . 

Copulatory papillae present. 

18. Spermathecal diverticulum with two secon¬ 

dary diverticula. 

Spermathecal diverticulum without secon¬ 
dary diverticula . 

19. Female pore on xv . 

Female pore on xiv. 

20. Penial set® with two longitudinal rows of 

coarse blunt teeth. 

Penial setae with small scattered triangular 
teeth .1 .. 

21. Penial setae present. 

Penial setae absent . 

22. Seminal vesicles in ix and xii . 

Seminal vesicles in xi and xii . 

Seminal vesicles in xii and xiii. 


M . mauritii. 

M. trilobatm. 

M. escherichi. 

7. 

M. brachycyclus. 

M. campestcr. 

9. 

14. 

10 . 

M. acanthodriioides . 
M. hendersoni. 

11 . 

12 . 

13. 


M. quintus. 

M. kempt. 

M. patfipolensis. 


M. hortonensis. 

15. 

17. 

M. cinyulatns. 

16. 

M. ceylonicu «. 

Mk *pectab\li *. 

18. 

19. 

M. nureliycnsis. 

M. zyyochatus. 

M. variant var. insolilus . 

20 . 

M. pharetratus. 

M. variant var. simpler. 
22 . 

30. 

29. 

23. 

M. singhalensis. 

Q 
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23. Penial set© long, over 5 mm. 

Penial setae less than 3 mm. in length .... 

24. Setae a much enlarged, a larger than b , b 

than c, intersetal intervals decrease out¬ 
wards from midventral line. 

Setae and setal intervals not decreasing 

outwards by regular stages. 

26. Gizzard in vii . 

Gizzard in v or vi or both. 

26. Setae in anterior part of body fewer than 

20 per segment.. 

Setae in anterior part of body more than 
50 per segment. 

27. Setae in anterior part of body about 16 per 

segment. *. 

Set© in anterior part of body 8 per segment, 
in two pairs on each side. 

28. Glandular part of prostate long and band¬ 

like . 

Glandular part of prostate racemose,deeply 
incised . 

29. A single spermathecal diverticulum. 

Two spermathecal diverticula . 

30. Metandric. 

Holandric. 

31. Only micronephridia present. 

Mega- and micronephridia coexisting .... 

32. Copulatory organs as a pair of glandular 

cushions on 17/18. 

Copulatory organ as a single cushion on 
the anterior part of xix . 

33. Large calciferous glands in xiv and xv .. 

No set-off calciferous glands. 

34. Seminal vesicles in ix and xii. 

Seminal vesicles in xi and xii. 

Seminal vesicles in xii only . 

35. Testes and funnels free . 

Testes and funnels enclosed in testis sacs . . 

36. Set© in anterior part of body 24 or 

fewer... 

Set© in anterior part of body 30 or 
more . 

37. Set© about 24 in anterior segments. 

Set© 12-16 in most anterior segments.... 

38. Last heart in xiv. 

Last heart in xiii. 

39. Body extremely long in proportion to its 

width; anterior end truncated . 

Body has more usual proportions .. 

40. Male area limited by a transversely ellip¬ 

tical wall .~. 

Male area not so limited. 

41. Spermathecal pores outside b ; diverticulum 

longer than duct plus ampulla . 

Spermathecal pores in a or almost so; 
diverticulum shorter than duct plus am¬ 
pulla ... 


M. longwta. 
24. 


M. scliinnrdce . 

25. 

M. bifoveatus. 

26. 

27. 

28. 

M. varians f. typica. 
31. tvilleyi. 

31. funis. 

3f. templetonianm. 
31. JUiciscta. 

3f. cuvgemis. 

31. 

33. 

M. lorenzi. 

32. 

31. vilpatt.iemis. 

31. sylvicola. 

M. adami. 

34. 

35. 

36. 

M. cceruleus. 

M. puniilio. 

M. ratu8. 

37. 

38. 

31. eunephrus. 

3f. travancoren&is. 
M. kavalaianu8. 

39. 

3f. JconkanensiB. 

40. 


41. 

42. 

M. trivandranw. 


3f. cochinensis . 
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42. Purely micronophvidial, or with tufted 

nephridia in addition . 43. 

Mixed mega- and micronephridia present . 31. dubius. 

43. Spermathecal di\ erticulum as long as duct 

and ampulla together . 31. imignis. 

Spennathecal diverticulum two-thirds as 
long as duct. M. pheretima . 

44. Testes sacs present. M. sextus. 

Testes and funnels free . M. horai. 

Periehirtti virulis Selimarda (Neue wirbell. Thiere, i, pt. 2, p. 13, 
text-tig., pi. xviii, tig. 101), found in the woods of 8. Ceylon, near 
Belligamme, is, according to Beddard (23), indeterminable on 
account of its immaturity, but is a “ Pericbaeta,” i.e. y a Pheretima. 
According to Miehaelsen (33) the number of segments (209) is 
too many for a “ Periehreta,” but will do for a Mtgascolex ; in the 
Tierreich it is put down as perhaps belonging to Megascolex. 

Pericfurta (PleurocJw ta ?) gracilis A. G. Bourne (P. Z. S. 1886, 
p 666) is, according to Michaelseu in the Tierreich, a Megascolex; 
but he does not include it in his Indian lists (54, 58). A single 
specimen was found at Naduvatain in the Nilgiris; length 400, 
diameter ca. 2*5 mm., segments 332; setal rings widely broken 
dorsally and veutrally; clitellum xiv-xviii (=5); female pores 
paired : spermathecal pores two pairs, in 7/8 and 8/9 ; gizzard in 
vii (or ? vi); two pairs of groups of small nephridia ” opening 
posteriorly on vii and viii (these Michaelseu considers as glands, 
or possibly spermathecal diverticula); no penial setae. The bodily 
proportions of this worm are reminiscent of Megascolex konkanemis ; 
but the extent of the clitellum is different in the two, and nothing 
corresponding to the glands, or nephridia, of segments vii and \iii 
has been noted in the latter species. 

A number of small groups of closely related species can be 
recognized. Thus M.hortoueusis, hem pi, pattipolcnsis , and quintas 
are much alike; in common they have the small number of setae, 
absence of pigment (colour not stated for pattipolcnsis), gizzard in 
vi, seminal vesicles in xi and xii, no penial setae, spermathecal 
pores in 8/9 in or near />, and the characters of the spermathecsc; 
in size they form a series, from quintas (37 mm. long) to 
hortoncnsis (72 mm.)—all are comparatively small worms. The 
setal characters form a series corresponding to that arranged for 
size ; in the two smallest the seta* are 12 per segment in the 
anterior part ; in the two largest they are 20 anteriorly, and up 
to 24 (or 24-28 in hortonensis , the largest of all) behind; in 
three of the species it is noted that certain of the ventral setie in 
the anterior part of the body are enlarged. 31. hempi shows the 
simplest condition of the male field, and something like a series 
can be constructed here also, leading up to hortonensis. Every 
one of the four species is unfortunately known only from a single 
specimen ; at present the differences in the setae and genital areas 
seem sufficient to warrant their being kept separate, but when 
other specimens come to hand it is possible that this conclusion 
will have to be revised. All are Ceylonese forms. 

<4 2 
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Another group seems to be comprised of M. cingxdatxis , 
ceylonicus , spectabilis , mtreliyensis, and zygochcetxis ; these are also 
all Ceylonese forms. 

M. funis and M. templetonianus are remarkably alike; and I 
should have felt inclined to unite them, but for the fact that 
Michaelsen had examples of both under his eyes while writing his 
paper on the Earthworm Fauna of Ceylon (33), and yet does not 
hint at any such procedure. 

M. eunephrus and M. travaxicorensis are closely related, and are 
distinguishable mainly bv the configuration of the male field ; the 
supposed peculiarity of the neplmdia of M. eunephrus is, l think, 
of only slight importance. The only other points which can be 
mentioned are a slight difference in the numbers of the setae, and 
perhaps a difference in the length of the spermathecnl diverticulum, 
neither of much moment. These are S. Indian forms. 

Another group is constituted by M. cochinensis , insignis , 
Icavalaianus , konhn nensis, and trivandranus. Of these, k'avalaianus 
and insignis go together, and cochinensis and trivandranus form 
another subgroup. It is possible that htvalaianus is identical 
with, or a variety of insignis. When one or only a very limited 
number of specimens are available, it is difficult to know what to 
do, since there is no indication of the extent of variability. These 
five forms are a South Indian group. 

Of the species previously grouped together as Lampito y 
M. mavritii and M. trilobatus are connected, and so also are 
M. vilpattiensis and sylvicola ; there is no very close relation 
between these tw r o couples, and M. dxdnxis stands apart from both. 

A word may be added on the relation of the Australian species 
of the genus to those of India—more especially to those of Ceylon. 
The Australian species are simpler, at a lower level of evolution, 
and more uniform; the Ceylonese species are often further 
advanced, and in many cases approach Pheretima. Of simpler 
forms among the Ceylonese species M. funis and various may he 
mentioned, while of the more advanced forms, which approach 
Pheretima , mxdtispinusy sarasinorinn, and especially Irachycyclus 
are examples. It might be allowable, according to Michaelsen, to 
split up the genus into different groups ; but as yet the necessary 
data for doing this are lacking. 

1. Megascolex acanthodriloides Mich. 

1807. Megascolex acanthodriloides, Michaelsen, Mt.Mus. Hamburg, 
xiv, p. 235, pi. figs. 9,10. 

1900. Megascolex acanthodriloides , Michaelsen, Tier, x, p. 228. 

Length 210-260 mm.; diameter8-9 mm. Segments 143-149, 
no secondary annulation. Prostomium epilobous Dorsal 
pores present. Setal rings with irregular dorsal and ventral 
breaks; aa=l£-2afc, zz—3-4yz; setae set wider apart near the 
dorsal break; numbers 44/v, 56/x, 54/xix, 18/xxvi. Clitellum 
ring-shaped, including fxiv-xvii (=3|), excavated posteriorly and 
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ventrally, the posterior border being bowed forward there. Male 
pores on small papillae, 4 circumference apart, about in line 
with the eleventh seta ; no setae between the male pores. Female 
pores paired. Spermathecal pores one pair, laterally placed in 
8/9, about in line with the seventeenth seta. Two pairs of 
copulatory papillae, one in front of and one behind the male pores, 
somewhat medial to these, at the anterior and posterior borders 
of xviii respectively, those of the same side connected by curved 
longitudinal walls which pass outside the male pores. One median 
copulatory cushion on 9/10, with two papillae on its hinder part. 

Septa 6/7-12/18 thickened, the anterior ones less than the 
others. Gizzard in vi. Intestine begins in xv. Last hearis in 
xiii. Testes and funnels free in x and xi. Seminal vesicles in xi, 
xii, and xiii; those in xi the largest, those in xiii rudimeutary. 
Prostates very large, with broadly band-like glandular part ca. 
15 mm. long, extending back to xxvii; duct ca. 10 mm. long, 
muscular, almost straight, situated longitudinally, connected with 
anterior end of gland. Accessory glands, resembling the prostates 
of some Acanthodrilines, each a flattened cylinder bent on itself, 
ending in front of and behind the prostates, in situations 
corresponding to the external papillae. Spenuathecal ampulla 
an elongated sac; duct of medium length, narrow, half as long as 
ampulla, set off from the ampulla; diverticulum thickly pear- 
shaped, with single chamber, arising from middle of duct, bearing 
on its under side an accessory diverticulum with numerous small 
seminal chambers, the accessory diverticulum of about the same 
size as the first. Ko penial setm. 

Distribution . Peradeniya, Ceylon. 


Ht. Megascolex adami Mich. 

1910. Mcyatcolvx adami , Michaelsen, Abb. Ver. Hamburg, xix, 
p. (it, pi. figs. 14, 15. 

Length 820 mm.; diameter 8-4 mm. Segments ca. 290. 
Reddish flesh-colour, unpigmented. Body very slender; anterior 
segments multi annular. Prostomium ? First dorsal pore in 7/S. 
Setae very small, especially in the middle and hinder parts of the 
body; in fairly regular pairs, but the width of the pairs variable; 
lines a and b fairly regular throughout the body; iu the most 
anterior segments 10 setae; then 12, in three pairs on each side, 
the ventral pair the most regular; at the hinder end 14 or 16; 
median dorsal interval in the anterior part of the body very large. 
Clitellum ? Male pores on small roundish papilla) in the setal 
zone, ca. -4^ of the circumference apart. Female pore or pores 
indicated by a small glandular area iu the setal zone. Sperma- 
thecal pores two pairs, in 7/8 and 8/9, ca. T ] - 0 - of the circumference 
apart. Slight elevations on the four or five segments in front of 
the male pores (xiii or xiv to xvii), single in each segment, trans¬ 
versely oval, not quite median (possibly due to faulty preservation). 
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Septa 6/7-11/12 fairly strongly thickened, the next two 
successively thinner. A large gizzard in v. Two pairs of \ery 
large calciferous glands in xiv and xv, those of the same side 
apparently fused, opening by a common opening into the 
oesophagus in the hinder part of xiv. Typhlosole fairly thick, 
angular. Funnels free (?) in x and xi. Seminal vesicles, if 
present, small and inconspicuous. Prostates rather small, 
irregularly disc-like, much incised; duct about as long as the 
glandular part is wide, straight, moderately and equally thick, 
except that it is rather thinner at both ends, with muscular 
shimmer. Spermatliecal ampulla an elongated cylinder, rounded 
entally, often with a wart-like outgrowth at one side ; duct little 
narrower than ampulla, short; diverticulum from ectal end of 
ampulla, regularly cylindrical in shape, half as thick and quite 
half as long as ampulla. 

Distribution. Bulutota, above Katnapura, Adam’s Peak, 
Ceylon. 

3. Megascolex bifoveatus Steph. 

1913. Megascolex bifoveatus , Stephenson, Spol. Zeyl. viii, p. 266, 
pi. ii, fig. 9. 

1915. Megascolex bifoveatus , Stephenson, Mem. Ind. Mus. vi, p. 80, 

Length 48-80 mm.; maximum diameter 2-3 mm. Segments 
100-126. Colour grey, with purple or pink tinge on dorsal 
surface anteriorly; mid-dorsal line purple; clitellurn browner. 
Prostomium epilobous tongue cut off behind. Dorsal pores 
from 4/5 or 5/6. Set® arrauged in fairly regular longitudinal 
rows; dorsal interval irregular, may be as much as 2yz anteriorly; 
ventrally the break may diminish backwards, from 2 ab in front to 
being absent behind; number of setse in anterior part of body 
from 34 to 42, the smaller numbers towards the front end. 
Clitellurn xiv-xvi=3. Male pores in c or d , ca. 4 of the 
circumference apart. Spermatheeal pores two pairs, in 7/8 and 
8/9, in line with e. Genital marks a pair of oval pits in 19/20, 
their centre slightly internal to the line of the male pores. 

Septum 12/13 and apparently a variable number in front of and 
behind this are slightly to moderately thickened. Gizzard rather 
small, short and cylindrical, in the hinder part of vii, bulging back 
septum 7/8. No calciferous glands. Intestine begins in xv. 
Last heart in xiii. Micronephridia few or absent on body-wall in 
front of clitellurn, otherwise present throughout; at some point 
behind clitellurn larger nephridia appear, each consisting of a 
wavy or twisted tube, or of a number of coils, but of no great size; 
at first these are one on each side per segment, but towards the 
hinder end they are two or three on each side, some being attached 
to the anterior septum ; these larger nephridia do not seem to be 
different in kind from micronephridia. Male funnels free in x 
and xi. Seminal vesicles in xi and xii, large and grape-like 
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Much lobulated prostates occupy segments xviii-xx; duct straight 
and stout. Spermathecas with rounded ampulla; duct fairly thick 
and short; diverticulum small, of an elongated ovoid shape, 
arising from the duct, a quarter as long as the ampulla. Penial 



Fig. 83.— Megascolex bijoveatus Steph.; distal end of penial seta. 

setae (text-fig. 83) 0*75 mm. long, 15 y thick, almost straight except 
at the distal end which is curved into the quadrant of a circle; 
proximal to the curve are four circles of finely sculptured dots, at 
some distance from each other along the shaft. 

Remarks. The posterior position of the gizzard, and the 
nephridinl condition are interesting; the meganephridia seem not 
to have completely broken up into micronephridia. 

The genital markings may not be depressed, but are still 
recognizable by their darker colour; the pits may be in 18/19. 
Distribution . Pattipola and Horton Plains, Ceylon. 

4. Megascolex brachycyclus ( Schmarcla ). 

1861, Penchceta brachycycla , Sell mar da, Neue wirbell. Thiere, i, 
pt. ii, p. 14. 

1892. Megascolex brachycyclus, Beddard, Ann. Mag. NT. H. (6) ix, 
i25. 

1895. Megascolex brachycyclus, Beddard, Monog. p. 382. 

1897. Megascolex brachycyclus , Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 239, text-figs. 28, 29. 

1900. Megascolex brachycyclus, Michaelsen, Tier, x, p. 227. 

1910. Megascolex brachycyclus, Michaelsen, Abh. Yer. Hamburg, 
xix, p. 68. 

Length 80 mm.; diameter 3 mm. Segments ca. 213. Colour 
dorsally in middle and hinder parts of body light reddish-brown, 
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for the rest an equable grey. Prostomium ? Segments in 
anterior part of body triannular. Dorsal pores from 5/6. 
Sefcal rings almost closed; aa regularly=l|-2a&, zt about the 
same but irregular; numbers 48/x, 47/xxvi. Clitellum ? Male 
pores small, in setal zone, ca. -jk of the circumference apart, in 
line with c , surrounded by a dark common area which is some¬ 
what narrower in the middle line and laterally ends in a point 
about in line with e. Female pores paired, just in front of set® 
a. Spermathecal pores three pairs, in 6/7-8/9, in line with c, 
each surrounded by a transverse area, dark in colour, which 
extends from a to e. Copulatory areas two pairs, in 17/18 and 
18/19, transversely extended and dark in colour, resembling the 
male area. 

Intestine begins in xv ; no typhlosole in anterior part. Testis 
sacs, unpaired, in x and xi. Seminal vesicles four pairs, in ix ~ 
xii, the anterior two pairs connected with the anterior, the 
posterior two pairs with the posterior testis sac. Prostates with 
small loosely racemose glandular part; duct narrow. Sperma¬ 
thecal ampulla sac-like; duct sharply marked off, fairly thick, 
about as long as ampulla, half as thick in its ental part, but its 
ectal half much thinner; diverticulum given off from junction of 
thicker and thinner parts of duct, club-shaped, about half as long 
as duct. Penial set® 1*3 mm. long, 25^t in maximum thickness, 
slightly bowed, and very slightly thinner towards the free end ; 
tip sharply bent and then bent back again; the sides and 
concavity of the main curve at the tip ornamented with several 
groups of slender teeth. 

Remarks . The presence of testis sacs and the relations of the 
seminal vesicles relate this form to Pheretima, The septa in the 
anterior part of the body were much softened, and the position 
of the gizzard, which would have been diagnostic, was not 
determinable; the absence of intestinal caeca, the paired female 
pores, and the presence of penial seta^, point to Megascolex, 
Nephridia were not recognizable; the species is therefore pre¬ 
sumably micronephridial. The prostates were perhaps not fully 
developed. 

The species is to be placed near M. escherichi • it also recalls 
M. iris and M. margaritaceus from the Philippines. Michaelsen 
thinks it possible that it may have to be separated as a distinct 
genus. 

Distribution, Ratnapura, at the foot of Adam’s Peak, Ceylon. 

5. Megascolex caeruleus R. Templeton, 

1844. Megascolex ccendeus , Templeton, P. Z. S. 1844, p. 89. 

1882. Pleurochceta moseleyi , Beddard, Tr. Roy. Soc. Edin. xxx, 
p. 481, pis. 25-27. 

1890. Pericheeta ccerulea, Benham, Quart. J. Mic. Sci. xxxi, p 236. 

1891. Megascolex cceruleus, Bourne, Quart. J. Mic. Sci. xxxii, 

p. 49, pis, vi-ix. 

1896. Megascolex cceruleus (part.), Beddard, Monog. p. 386. 
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1897.' Megascolex • caruleus , Michaelsen, Mt. Mus. Hamburg, xiv, 
p. 214. 

1900. Megascolex cceruleus, Michaelsen, Tier, x, p. 232. 

Length 250-1000 mm.; diameter 20-37 mm. Segments 250- 
290. Colour bluish green. Prostomium prolobous, broad and 
blunt. Dorsal pores from 6/7. Setae closer set and larger 
ventrally; aa=3-4a6, zz=3-4yz; numbers 36/v, 140 behind 
clitellum. Clitellum ring-shaped in front, saddle-shaped behind ; 
Jxiii-xxi (= 83 ). Male pores in line with </, ca. -fe of the 
circumference apart, on the edges of a median depression (in 
preserved specimens). Female pores paired. Spermathecal pores 
two pairs, in 7/8 and 8/9, in line with i. Two pairs of gland 
pores in 17/18 and 18/19, in line with the male pores or the 
hinder pair somewhat internal to the male pores. 

Septa 8/9-12/13 thickened, all strongly except the first. 
Cizzard in v. No calciferous glands; (esophagus swollen in 
x xv, with ridges and rugae on inner surface of wall. Well 
marked paired dorsal pouches on the anterior part of the 
intestine; typhlosole a simple ridge. Last heart in xiii; the 
dorsal vessel bifurcates and reunites several times in the anterior 
segments. Testes and funnels two pairs, free, in x and xi. One 
pair of racemose seminal vesicles in xii. Prostates small, with 
burly smooth glandular part; duct very short, muscular. Acces¬ 
sory glands in connection with the pores in 17/18 and 18/19, 
small, solid, embedded in the body-wall, not seen in dissection. 
Spermathecal ampulia pear-shaped; diverticulum very small, 
embedded in the wall of the duct. No penial setae. 

Remarks. Bourne describes a series of kidney-shaped glands on 
and opening into the intestine in segments cxii to cxxxiii, 22 
pairs ; Beddard found 15 pairs in lxxxvito ci. They do not seem 
to be lympli-glands; their acini are composed of columnar 
epithelium. 

Bourne also gives an exhaustive account of the circulatory 
system. 

Beddard could detect no segmental organs ; the w r orm is there¬ 
fore presumably micronephridial. Ho found the pores of the 
accessory glands on segments xvii and xix. 

Distribution . Kandy, Peradeniya, Nmvara Eliya, all in Ceylon. 


6. Megascolex campester Steph. 

1915. Megascolex campester , Stephenson, Mem. Ind. Mus. vi,p.78, 
pi. viii, figs. 17, 18. 

Length 00-74 mm.; maximum diameter 4 mm. Segments 139. 
Colour a dark slate, slightly lighter ventrally and at anterior end. 
Prostomium epilobous |-q, tongue cut off behind. Dorsal 
pores from 5/6. Setal rings on w'hitish lines; dorsally a small 
break (zz=2yz), ventrally closed or nearly so; intersetal dis¬ 
tances rather greater dorsally than elsewhere, smallest laterally ; 
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numbers 46/v, ca. 50/ix, 48/xiii, 50/xix, and about. 47 in the 
middle of the body. Clitellum xiii-xvii (=5), purple in colour, 
otherwise indistinguishable. Male pores small, each in a whitish 
depressed area, the two areas united across the middle line by a 
tract of lighter colour than the regions in front and behind; a 
slight groove in front of and behind each pore ; pores in line with 
/ or fg, j or -J of circumference apart. Spermathecal pores 
inconspicuous, three pairs, in line with <j in 6/7-8/0. A pair of 
small oval flat whitish genital papilla* in 18/19, internal and 
posterior to the male pores. 

No septa notably thickened. Gizzard large, firm, barrel-shaped, 
in vii. (Esophageal swellings in x-xiii or xi-xiii, not set off, but 
with striated appearance, and transverse lamellae internally. 



Fig. 84.— Mcgascolex campester Stepli.; spermatheca; the appendages 
on the upper swollen part ot the duct are micronephridia. 

Intestine begins in xiv. Last heart in xiii. Micronephridia 
very numerous and minute, on inner surface of whole body-wall 
and on dorsal wall of pharynx and buccal cavity ; longer nephridia 
from xx backwards, irregularly distributed at first, then usually 




A 


Fig. 86 .—Megascolex campester Stepb.; distal end of a penial seta; a represents 
the tip as seen under the microscope, X ca. 400; b represents what 
would probably be seen if the end could be rotated through a right angle. 


two or three oil each side in each segment; these larger neph- 
ridia are more conspicuous towards the hinder end, each consists 
of a few loops or a coil of a few turns, and has no connection 
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with a septum. Testes and funnels in x and xi, in sacs which 
communicate across the middle line. Seminal vesicles four pairs, 
the anterior two pairs communicating with the anterior testis 
sac, the others with the posterior; those in ix attached to the 
posterior, the others to the anterior wall of their segments ; ail 
with lobulated edges. Prostates battened, lobed, occupying xviii- 
xix or xx; duct stout, almost straight, shining and of equal 
diameter throughout. Spermathecal ampulla roughly pear-shaped, 
the broader end joining the duct; duct separated from ampulla 
by a constriction, swollen below the constriction, as long as the 
ampulla, and as broad as the ampulla above, narrowing below ; a 
small diverticulum from side of duct, stalked, swollen at its free 
end where a few chambers can be indistinctly seen ; a number of 
micronephridia invest the broad part of the duct (text-tig. 84). 
Penial setae (text-lig. 85) 1*7 mm. long, 20 /lx thick at middle of 
shaft, almost straight, with slight curve distally; tip flattened, 
ending in two points with an incisure between them; about 
half a dozen irregular rings of tine sculpturings near the free end, 
not resolvable into spines under the oil immersion. 

HemarJcs. This species appears to be related to M. braeJiycyclus. 

Distribution . Horton Plains, Ceylon. 

7. Megascolex ceylonicus ( Bedd .). 

1886. Derichceta ceylo?iica f Beddard, Ann. Mag. N. II. (5) xvii, 
p. 89, pi. ii, tigs. 1-3. 

1895. Megascolex ceylonicus , Beddard, Monog. p. 385. 

1900. Megascolex ceylonicus , Michaelsen, Tier, x, p. 228. 

Length 225 mm.; diameter 10 min. Black dorsally, dark grey 
ventrally, except over clitellum, where it is black also. Setal 
rings closed dorsally, a very slight ventral gap; number in 
posterior part of body 51. Clitellum ring-shaped, xiv-xvi and a 
part of xvii ( = more than 3). Male pores ca. d. of circumference 
apart. A pair of gland pores on xviii in front of the male 
pores and rather more lateral. Hpermathecal pores one pair, 
widely separated, in 8/9. 

Last heart in xiii. Prostates with lobular glandular part 
extending through several segments; duct narrow, long, some¬ 
what curved. The accessory glands opening on xviii are narrow 
and tubular. Sperraathec® with a small pear-shaped diverticulum. 
Penial set® generally slightly bowed, more strongly so at the 
distal end, tip rather blunt; distal fourth of shaft with a number 
of minutely and irregularly denticulate ridges, towards the 
extreme tip broken up so as to become a series of chevron-shaped 
ridges with the angle turned towards the tip ( i . e., triangular 
sculpturings). 

HemarJcs . The species was described from a singly badly pre¬ 
served specimen. The position of the gizzard is not recorded. 

Distribution. Ceylon. 
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8. Megascolex cingulatus ( Schmarda ). 

1861. Perichceta cingulata , Schmarda, Neue wirMl. Thiere, vol. i, 
pt. ii, p. 14, pi. xviii, tig. 162, text-fig. 

1892. Megascolex cingulatus , Beddard, Ann. Mng. N. II. (6) ix, 
p. 122, pi. vii, figs. 9-18. 

1896. Megascolex cingulatus , Beddard, Monog. p. 882. 

1897. Megascolex cingulatus , Michaelsen, Mt. Mus. Hamburg, xiv, 

p. 229, pi. figs. 7, 8. 

1900. Megascolex cingulatus , Michaelsen, Tier, x, p. 229. 

1910. Megascolex cingulatus f Michaelsen, Abh. Yer. Hamburg, 
xix, p. 80. 

1916. Megascolex cingulatus , Stephenson, Bee. Ind. Mus. xii, 
p. 829, pi. xxxii, fig. 21. 

Length 220mm. or less; diameter 3-6mm. Segments 157. 
Colour bluish to reddish violet in life. Prostomium epilobou-* 
-2, tongue cut off behind. First dorsal pore in 5 / 6 . Setal 
rings almost, closed, aa=zzz= 1 \-'2ab ; numbers 31/v, 38/x, 
33/xiii, 48/xix, 40/xxv. Clitellum xiii-xvii (= 5); ring-shaped, 
but interrupted ventrally in the hinder half of xvii. Male pores 
in setal zone about ^ of circumference apart, each surrounded 
by a prominent lip ; no setae intervening. Female pores paired, 
in front of setae a of xiv. Spermathecal pores one pair, in 8/9, 
£ of circumference apart. Two pairs of pits with slightly 
elevated margins in 17/18 and 18/19, rather wider apart than the 
male pores. 

Septum 6/7 very thin; 7/8 11/12 or 13/14 thickened. 
Gizzard in vi or vii or both. Intestine begins in xiv or xv. 
Last heart, in xiii. Funnels two pairs, in testis sacs, in x and xi. 
Seminal vesicles two or three pairs. Prostates with long, broadly 



Fig. 86 .—Megascolex cingulatus (Schmarda); spermatheca; a , whole organ, 
the dotted lines showing course of duct behind ampulla; b> diverticulum 
•only, from another organ, showing a rather different condition of the 
secondary diverticula, rather more highly magnified. 

band-shaped, loosely lobed glandular part, extending back to 
segment xxv or xxx; duct long, muscular, coiled. Two pairs 
accessory glands, opening in the pits in 17/18 and 18/19. 
Spermathecal ampulla somewhat pyramidal or irregular; duct 
begins from the apex of the pyramid, passes at first under the 
ampulla, where it is narrow; then emerging from under the 
ampulla dilates and becomes much stouter; diverticulum given 
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off from ecfcal portion of duct, club-shaped; one or two secon¬ 
dary diverticula from near base of primary diverticulum, small, 
stalked, each with one or more grape-like seminal chambers 
(text-fig. 8 fi). Penial set® 1*7 mm. long, with sharp tip, bowed 
shaft, and thick (75 /*) proximal end ; ornamentation of numerous 
denticulated transverse lines on the concave side of the tip. 

Remarks* I found calciferous glands in segments x-xiii; these 
are not mentioned by other authors, and were probably oesopha¬ 
geal swellings only, not distinctly marked off. 

The seminal vesicles are variously stated to be two pairs in 
xii and xiii, racemose, or three pairs in x, xi. and xii not racemose. 

Michaelsen found the concave side of the tip to be sharp, like 
a knife; I did not see any indication of this in my specimen. 

Distribution . E. of Badulla, Avissavela, Kandy, and probably 
Peradeuiya, all in Ceylon. 


9. Megascolex cochinensis Stepli. 

]916. Megascolex cochinensis , Stephenson, Mem. Ind. Mus. vi, p. 96, 
pi. ix, figs. 62, 66. 

Length 175-220 mm.; diameter 4 mm. Segments 224. Colour 
grey, non-pigmented. Prostomium epilobous -h to 4 , tongue cut 
off behind. Dorsal pores from 5/6. Set® closer set ventrally ; 
aa = 2ab in front of and 3 ah behind clitellum, zz=2yz; numbers 
41/v, 54/ix, 57/xii, 48/xix, 36-38 in middle of body. Clitellum 
xiv-jfxvii (= 3|). Male pores as oblique wavy slits, the 
posterior ends of which approach each other, each on a white 
oval elevation, also oblique, which touches or almost touches its 



Fig. 87 .—Megascolex cochinensis Stepli.; male genital area; 
clit., clitellum; x, its posterior border. 

fellow in the middle line; the area surrounding the papill® 
depressed, and the whole surrounded by an oval wall; centres 
of male pores ca. circumference apart; the whole area in 
longitudinal extent takes up nearly the length of segment xviii 
(text-fig. 87). Female pore apparently single. Spermathecal 
pores in 7/8 and 8/9, in line with a. 







238 


MEGASCOLECIDiK 


Septa 6/7-11/12 moderately thickened, the following two 
slightly so. Gizzard large and barrel-shaped, in v. (Esophagus 
swollen and vascular in xii-xiv. Intestine begins in xix. Last 
heart in xiii. In front of clitellum nephridia only as tufts by the 
side of oesophagus ; behind clitellum they form a band (but not a 
single line) in the anterior half of each segment. Testes and 



Fig. 88.— Megascolex cochine ns is Steph.; spermatheca. 

funnels free in x and xi. Seminal vesicles, moderately large, 
racemose, in xi and xii. Prostates limited to xviii, each a mass 
of small rounded lobules; duct passing straight inwards, wider at 
its termination. Spermathecal ampulla ovoid; duct as long as 
ampulla and less than half as wide ; diverticulum arising from 
eetalendof duct, club-shaped, reaching about to middle of ampulla 
(text'fig. 88). No penial setae. 

Remarks. I^found a second pair of ovaries in one specimen. 

Distribution . Forest tramway, Cochin State. 

a. var. phaseolus (Steph.). 

1915. Megascolex phaseolus , Stephenson, Mem. Ind. Mus. vi, 
p. 93, pi. ix, figs. 28, 29. 

Length 180 mm.; maximum diameter 3 mm. Segments 270. 
Colour grey, with a bluish tinge in parts, clitellum orange. Setae 
closer set ventrally; dorsal break decreases backwards from 3 yz 
to 1 ventral break = 2a6 in front of clitellum, 4 ah in middle "of 
body, Sab towards hinder end; in front of clitellum setae on 
dorsal and lateral surfaces arranged in pairs, in the middle of 
body the intersetal intervals are very irregular; numbers 34/v. 
35/ix, 36/xii, 38/xix, and 26-28 in middle of body. Clitellum 
xiv-xvii (= 4). Male genital field (text-fig. 89) marked by a 
kidney-shaped elevation, transversely placed on xviii, the concavity 
backwards; the elevation surrounded by a groove, and this again 
by an elliptical ridge which is cleft behind in the middle line. 
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Male pores as fine grooves, oblique in position, beginning in front 
on the kidney-shaped elevation, and ending behind near the 
middle line on the elliptical raised ring. In some, a small circular 
papilla anteriorly on xix, bordering the groove. 



Fig. 89.— Megascolex cochiuensis Stepli. var. pkaseolus ; male genital area; 
b bean-like elevation on xviii; u. t the ring-like wall, cleft behind ; 
p., papilla on xix; clit., clitellnm. 

llemarlcs. I have re-exainined the original specimens. The 
smaller number of set®, and the configuration of the male field, 
are the distinguishing marks. Michaelsen (70) considers that the 
state of contraction or relaxation has much to do with the 
appearance of the male area, and when the worms are otherwise 
similar makes one a variety of the other; thus the several 
varieties of Megascolex iravancorensis are distinguished by little 
more than the male fields. 

Distribution. Parambikulam, Cochin State. 

10. Megascolex curgensis Mich. 

1921. Megascolex curgensis , Michaelsen, Mt. Mus. Hamburg, 
xxxviii, p. 64, text-figs. 8 a , b, c. 

Length 125-130 mm.; maximum diameter 4*5 mm. Segments 
ca. 115. Colour yellowish white. Prostomium epilobous ca. J ; 
a middorsal longitudinal furrow passes back from the prostomium 
to groove 1/2. Dorsal pores from 5/6. Setae enlarged at ends of 
body; dorsal break irregular; aa=2ab , zz = 2-'3yz; numbers 
24/v, 33/x, 34/xix, 36/xxvi, 28/xc. Clitellum ring-shaped, £xiii- 
.Ixviii ( = 5). Male pores inconspicuous, in the setal zone of 
xviii, of the circumference apart. Female pores incon¬ 
spicuous, ? paired. Spermathecal pores two pairs in 7/8 and 8/9, 
^ of the circumference apart. No other genital marks. 

Septa 7/8-12/13 thickened, the middle ones of the series fairly 
strongly. Gizzard in vi. No calciferous glands. No typhlosole. 
Last heart in xiii. Micronephridial tufts united to form bushy 
rosettes in the anterior part of the body; behind this are arranged 
in the form of a fan. Testes and funnels free in x and xi, the 
testes apparently on the posterior wall of the segment. Seminal 
vesicles m ix and xii, racemose. Prostates take up about three 
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segments, their border slightly indented; duct one-fifth as long as 
glandular part, small, cylindrical, muscular. Spermathec© with 
irregularly spindle-shaped ampulla; duct not sharply marked off, 
short, thin, almost entirely embedded in the body-wall; diverticula 
two, one above the other, considerably shorter than the ampulla, 
opening into ental end of duct by a very short common stalk, 
each broad at the base and narrowing to its apex which is bent- or 
spirally coiled. Penial set© thin and delicate, 2*7 mm. long, 2 6/4 
thick in the middle, bowed; tip somewhat flattened at right 
angles to plane of curvature, spoon-shaped, ending in three or 
four irregular teeth; the hollow of the spoon furnished with 
small teeth, arranged in part in transverse rows. 

Remarks. The nephridial condition apparently resembles that in 
M. filiciscta . 

Distribution. Madapur and Somavarpatna, Coorg. 

11. Megascolex dubius (Ste 2 >h.). 

1910. Lampito dubius , Stephenson, Rec. Ind. Mus. xii, p. 315, 
pi. xxxi, fig. 9. 

Length 100 mm. (originally more, hinder end regenerated); 
diameter G mm. Segments 134 (or more originally). Colour 
slate-blue, slightly lighter on ventral surface. Prostomimn 
epilobous tongue almost closed behind, sides converging at an 
obtuse angle. Dorsal pores from 0/7. Set© set more closely, 
and smaller, ventrally than dorsally ; 110 ventral break, dorsal 
break=2*/s, irregular or sometimes absent; numbers 91/v, 88/ix, 
ca. 81/xix, 82/xxvi. Clitellum? Midventral portion of xviii 
pale in colour. Male pores small and slit-like, close to midventral 
line, in a small transverse groove just behind the setal zone ; the 
line of the set© is on the sloping anterior wall of the groove, a 
few set© missing in the neighbourhood of the pores. Female 
pore probably in a slight transverse depression midventrally on 
xiv, a little in front of the setal zone. (Spermatheeal pores close 
together, though slightly wider apart than the male pores, in 7/S 
and 8/9. 

Septa 5/6—7/8 slightly strengthened, 8/9 moderately, 9/10— 
15/10 considerably; thereafter the thickening gradually diminishes. 
Gizzard large and firm, in v and vi. (Esophagus laterally bulged 
in x-xiv, and villous internally. Intestine begins in xix; 
typhlosole in middle of body low, with transverse folds. Last 
heart in xiii. In the most anterior segments nephridia as a tuft 
wdth a single stalk; behind xiii one loop of the tuft, longer than 
the rest, stretches outwards on the body-wall: from x onwards a 
number of small mieronephridia make their appearance, scattered 
further out on the body-wall; in the middle of the body a 
transverse line of mieronephridia on each side, and a megane- 
phridium (text-fig. 90) with about six funnels, and two loops 
which stretch outwards on the body-wall, one shorter, stout and 
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conspicuous, the other extremely fine and reaching nearly to the 
middorsal line. Testes and funnels free in x and xi. Seminal 
vesicles single in xi and xii, large in xi, small in xii. Prostate 


f. 

•\ 



a 

Fig. 00.— Megascolcx dubius Steph.; a raeganephridiura from the middieof the 
body, to show the general relations of the parts, the funnels, the stout 
and slender loops; a, stout loop; b, slender loop; /., funnels. 

very small, consisting of a number of finger-like processes, almost 
sessile on the body-wall, and without visible duct, Spermathec® 
not visible internally. No penial set®. 

Remarks. The single specimen was possibly immature. The 
condition of the nephridiais interesting; the raeganephridia seem 
to be here caught in the net of dividing up. The species is 
probably to be derived from a Periouyx, its origin being indepen¬ 
dent of that of other species of the genus (c/. Stephenson, 05). 

Distribution . Kurseong, E. Himalayas. 

12. Megascolex escherichi Mich . 

1910. Megascolex eschench Jklichaelsen, Abh. Yer. Hamburg, xix, 
p. 66, text-tig. 13. 

Length 43-45 mm.; maximum diameter 3 mm. Segments 
104-119. Colour dorsally a dark brown-violet, laterally lighter, 
ventrally yellowNh-white. Prostomium epilobous ca. §; tongue 
open behind. First, dorsal pore in 5/6. Set® small, ventrally 
much closer set than dorsally; the rings broken ventrally to a 
very slight extent and irregularly, dorsally more distinctly 
interrupted but the interval again small; numbers 40/v, 36/x, 
38/xix, 40/xxv. Clitellum xiv-x\ii (=4). Male pores close 
together on a common transversely oval papilla which takes up 
the whole length of xviii. Female pores paired. Spermathecal 
pores fused in the middle line or almost so, in 6/7—8/9, contained 
almost wholly in the space between the lines a . 

Septa 8/9-12/13 very little thickened, 10/11 and 11/12 most 
distinctly so. Gizzard large, in vii. (Esophagus widened in viii- 
xiii (?), with folded and vascular wall, but no set-off calciferous 
glands. No intestinal caeca. No typhlosole. One pair testes and 
funnels in x, enclosed in an unpaired testis sac, transverseh placed, 
narrowed in the mid-ventral line; a large lateral prolongation on 

B 
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oach side ( »seminal v^icle of x), and from this an extension into 
ix ( = seminal vesicle of ix); these latter (in ix) are split up into a 
number of indistinctly separated pear-shaped chambers. Prostates 
irregularly disc-shaped; duct fairly thick, muscular, straight, 
shorter than the diameter of the gland. Spermathecse with 
egg-shaped ampulla; duct fairly abruptly set off, somewhat longer 
than and about half as thick as ampulla. Diverticulum arises 
near ectal end of duct, about as long, when straightened, as duct; 
the ectal half is a stalk, the ental is somewhat dilate and its 
cavity often constricted near the ental end. The duct may 
contain a cylindrical spermatophore-like mass of spermatozoa. 
Penial setae almost straight, ca. 0*65 mm. long and ca. 20 /i thick 
proximally, not much thinner towards distal end; distal end 
narrowed just above the tip, rather flattened and chisel-like 
between the narrowiug and the end, the truncated end being 
slightly hollowed out (like M. maariiii, but in a much feebler 
degree); this terminal portion is beset with about five irregular 
rings of long and slender spines. 

Remarks. In life the worm moves with a strong, almost 
springing action. 

The species has affinities with M. brachyeyclus , though there are 
mauy very distinct differences. It stands alone in the genus in 
being proandric (though M.Jielderi and M. frosti are metandric) ; 
the possession of a testis sac is shared with a few Australian and 
Ceylonese species. These peculiarities show that this species is 
approximating to Pheretima ; the posterior position of the gizzard 
(in vii) is also a step in the same direction; this last feature is 
only found in Ceylonese and Indian specie.* (in the Australian 
M.toPJiniis it occupies parts of vi and vii). 

Distribution. Hidana, near Peradeniya, Ceylon. 

a. \ar. papillifer Steph. 

1915. Meyascolex escherichi , var. papillifer , Stephenson, Mem. Ind. 

Mus. vi, p. 77, pi. viii, fig. 16. 

Length 55 mm.; diameter 3 mm. Segments 121. Colour much 
as in the type form. Prostomium epilobous tongue either 
cut off behind or not; segment i divided ventrally by a longitudinal 
cleft. Setal rings broken dorsally and ventrally ; zz=2-2j yz, 
aa=]£ab; numbers 36-44. The oval raised area or papilla on 
which the male pores are situated (text-fig. 91) may be marked by 
one or more of the following grooves:—a transverse near its 
anterior border, a similar groove near its posterior border, and 
a longitudinal in the middle line. The spermathecal apertures 
are not fused in the middle line, though close to it. Genital 
papillae present or not; one, in 19/20, or more rarely two, in 
19/20 and 20/21, small and transversely oval, never quite in the 
middle line, always somewhat to either the right or left side. 

Gizzard partly in vi; the septum (6/7) is attached round its 
anterior part, behind the anterior third. Micronephridia through- 
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out the body; in addition, nephridial tufts by the side of the 
alimentary canal in v-ix; and a large nephridium on each side in 
each segment from xvii backwards, wavy or coiled lubes, in 
maximum length equal to half the diameter of the intestine, 



Fig. 91. — Mcgascolex escherichi Mich. var. pa pill if er ; male genital area. 

smaller towards the hinder end, and may be absent here from one 
or both sides of a segment. The spermafhecal diverticulum may 
be cylindrical, and not stalked ; or it may be attached separately 
to the body-wall. Penial setse narrower at the truncated distal 
end than in the type form ; spines, in 0-7 rings, do not stand off 
so much from the shaft as in the type form. 

Distribution . Horton Plains, Ceylon. 

13. Megascolex eunephrus Coyn. 

1911. Megascolex eunephrus, Cognetti, Ann. Mag. N. H.ftflfctfii, 
p. 498, pi. xiii, tigs. 5-7. 

Length more than 85 mm. (hinder end wanting); maximum 
diameter (anteelitellial)3 mm. Segmeuts 195. Colour a uniform 
lilac-grey. Prostomimn proepilobous. No secondary anuulation. 
First dorsal pore m 8/9. Nephridiopores in 3/4-8/9 in line with 
setae e . Set® nearly constant in number, ca. 24; ventral break 
regular but not large,=2 ah, dorsal break a little larger. Clitellum 
ring-shaped, xiv-xvii ( = 4). Ventraily on xvni a few large 
papillae, which, joining together, form a triangular figure enclosing 
a depression, one angle of the triangle pointing forwards and 
reaching 17/18; male pores near the lateral angles, in line with b . 
Sperinathecal pores in b in 7/8 and 8/9. 

Septa 6/7—8/9 moderately thickened. Gizzard in v. Intestine 
begins in xxi. No calciferous glands. Last heart in xiii. 
Nephridia in iii-ix as conspicuous tufts, with thin-walled ribbon¬ 
like duct, which increases in length from the first to the seventh 
pair, and passes through the body-wall at the extreme anterior 
margin of the segment; from x onwards the nephridia are diffuse 
and small, but m xiv and xv a pair of the larger nephridia are 
present in addilion. Testes and funnels free in x and xi. Sperm 
vesicles grape-like, in xi and xii. Prostates with glandular part 

b 2 
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much lobed, in xvii-xx; duct curved with convexity forwards, 
Spermathectt with club-shaped main pouch ; diverticulum finger- 
shaped, opening into ectal end of duct, in length one-third of 
main pouch (ampulla plus duct). No penial setae. 

Remarks. I do not think the “ meganephridia ” are here 
anything else than the usual tufted nephridia of the anterior 
segments, though they seem to extend further back than usual. 
The author notes that nephridia like the larger ones of the present 
species have been found by Benham in M. laingiv (113), where 
they probably perform the office of peptonephridia. ^6n pepto- 
nephridia see Cognetti (117) and I3ahl (90). 

This species comes very close to M. travancorensis and its 
varieties; the spermatheeal diverticulum is much smaller, 
according to the figure. 

Distribution. Coorloon, Travaucore, S. Iudia. 

14. Megascolex filiciseta Steph. 

19,15. Mef/ascole.rjiliciseta f Stephenson, Mem Ind. Mas. vi, p. 94, 
pi. ix, figs. 30, 31. 

Length 03-70 mm.; diameter 2-3 mm. Segments US. 
Colour dorsally bluish grey behind, purplish in front; ventrally a 



Fig. 92. —Megascolex filiciseta Steph.; penial seta, lateral view of distal end, 
showing a relatively small number of pinna-like spines, x ca. 500. 

slaty grey; a fine dark middorsal stripe. Prostomium opilobous 
tongue closed behind, and marked by a median groove. First 
dor>al pore in 5/6. Setal rings broken dorsally, zze=:2yz f or 
a little more or less ; ventrally the ring closed anteriorly as far as 
xi, but thereafter soon becomes moderately widely interrupted, so 
that aass2£ab ; seta a as a rule smaller than the rest, and ab 
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rather less than he ; numbers 33/v, 41/ix, 37/xii, 42/xix, and 36 or 
38 in middle of body. Clitelluni xiv-xvi (?). Mala pores incon¬ 
spicuous, on very small papillae, between lines a and h . Sperma- 
tliecal pores minute, close to the middle line, in 7/8 and 8/9. 

Septa 8/9-11/12 moderately thickened, 7/8 and 12/13-13/14 
slightly so. Gizzard barrel-shaped, in vi. Intestine begins in xv. 
No calciferous glands. Nephridia as bushy tufts, one on each 
side per segment, attached by a narrow base or by a common 
stem ; towards the posterior end one loop gains increased promin¬ 
ence, but no part is attached to the septum. Testes and funnels 
free in x and xi. Seminal vesicles small, lobed and flattened, in 



Fig. 93.— Megascolex Jiliciseia Stepli.; distal end of a penial seta still in its 

sheath, with numerous spines, about 10 on each side: X on. 500. 

ix and xii. Prostates small, flattened, and confined to xviii, with 
lobed margins; duct not \isihle as a separate structure. Sperma- 
thccae close by side of nerve-cord; ampulla ovoid; a separate duct 
not distinguishable ; diverticulum half as long as main pouch, 
arises along with the latter from a common base. Penial seta? 
1*3 mm. long, 22 p thick, shaft bent in a bow, tapering towards 
distal end, tip slightly recurved ; on each side of distal end a row 
of straight stout teeth arranged like the pinnae of a fern, the 
longer teeth 20/z long and 5-6 p broad, the number of teeth on 
each side 8-16. 

liemarTcs. The prostates and spermatheese were perhaps not 
fully developed. The nephridial condition resembles that in 
Woodivardia liastata. Strictly speaking, it is meganephridial 
throughout, each tufted nephridium being developinentallv a 
branched meganephridium (cf. remarks in introduction to the 
genus Woodwardia). The condition in the anterior segments of 
M. euneplirm is here continued throughout the body. 

Distribution. Parambikulam, Cochin State, S. India. 

15. Megascolex funis Mich. 

1897. Megascolex funis , Micliaelseu, Mt. Mus. Hamburg, xiv, 
p. 210 , text-fl^s. 1 , 2 . 

1900. Megascolex fwns, Michaelsen, Tier, x, p. 228. 

1909. Megascolex funis , Michaelsen, Mem. Ind. Mus. i, p. 186, 
pi. xiii, fig. 24. 

Length 255 ram. and probably more; diameter 3-5 mm. Seg¬ 
ments 386, triannular in anterior part of body. Colour an in¬ 
definite bluish grey (? due to mode of conservation), Prostomium 
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small, retractile. First dorsal pore in 12/13. Setae in general 
very small, a a little larger than the rest, especially in the anterior 
part of the body; ventral interval in front of clitellum =3 ab y 
behind clitellum =12«6 (setae a and b closer together behind 
clitellum than in front); dorsal interval =3-f> yz ; numbers 56/iii, 
63/v, 65/x, 61/xiii, 75/xxvi. Clitellum not distinguished. Mole 
pores on small prominent pa pill®, apparently close behind the 
setal zone, ca. ^ of circumference apart; lateral to each pore are 
two papillae, one in front of the other, forming with the papilla of 
the male pore a triangular area ; in addition there may be one pair 
of papilla ventrally situated on the anterior part of xix, almost 
contiguous in the middle line. Spermathecal pores two pairs, in 
7/8 and 8/9, about | of circumference apart, between the lines of 
d and e. 

Septum 5/6 very thin, 6/7-13/14 thickened. Gizzard in v. 
Intestine begins in xvii. No calciferous glands. Last hearts in 
xiii. Funnels (and probably testes) free, two pairs. Seminal 
vesicles two pairs, in xi and xii. Prostates with long band-like 
glandular part, much cut up; duct thin, straight. Spermatheeae 
with narrow^ tongue-like ampulla, without distinct duct; club- 
shaped diverticulum arising from ectal end, three-fourths as long 
as main pouch, dilated ental portion consists of a large number of 
small pear-shaped seminal chambers opening into a central channel. 
Penial setae 2 nun. long, 50 ^ in maximum thickness, with slightly 
bowed and bluntly double-pointed distal end (the points not sepa¬ 
rately visible as a rule, since in the usual position they cover 
each other) ornamented with numerous finely toothed transverse 
ridges. 

Remarks. Not improbably to be united with M. templetonianus . 

Distribution. Kandy, Ceylon (perhaps Peradeniya also). 

16. Megascolex bendersoni Mich . 

1907. Megascolex hendersoni , Michaelsen,Mt. Mus. Hamburg, xxiv, 
p. 162, text-tig. 10. 

1909. Megascolex hendersoni , Micliaelsen, Mem. Ind. Mus. i, p. 184, 
pi. xiii, figs. 22, 23, text-tig. 16. 

Length 140-230 mm.; maximum diameter 8-8 mm. Segments 
110-152. Colour dorsally bluish grey anteriorly, passing into a 
brownish or reddish grey behind ; ventrally yellowish grey. Pro- 
stomium tanylobous, tongue rather broad, its sides converging back¬ 
wards. Segments of anterior part of body triannular. Dorsal pores 
from 5/6. Setae fairly large, somewhat larger on anterior part of 
body than elsewhere, ornamented with irregular toothed transverse 
ridges ; ventral break regular, = L|-2 ab ; dorsal break irregular, 
=1-2 yz; numbers 28/v, 33/viii, 38/xii, 36/xx, 40/xxvi. Cli- 
tellum saddle-shaped, xiii-xix (=7), less distinct on xiii and xix; 
darker in colour than rest of surface, not well-marked otherwise, 
segments biannulate, set® present on binder annulus. Male pores 
ca. fa of circumference apart, on small papillae in line with 6, 
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behind the setal zone. Spermatheeal pores one pair, in 8/9, ca. £ 
of circumference apart, between the lines b and e. Copulatory 
papillae (text-fig. 93 a) three pairs, small and transversely oval, 
situated between the lines b and c, at the hinder borders of xvii, 
xviii, and xix, or in the grooves; the first pair smaller than the 
others, the middle pair united to the porophores; the ventral 
parts of xvii and xx swollen, glandular, and somewhat overhanging 
the region between them ; the lateral ends of these thickenings 
connected by a pair of longitudinal walls which run outside the 
papillae; the male area between the walls somewhat depressed. 


m 
xvn 
xvm 
xix 

XX 

Fig. 93 c 

Fig. 936. —Msgascolex hcndcrsoni Mich.; 
spermatheca made transparent by 
acetic acid ; X 8. 

Septa 7/8-13/14 (or ? 14/15) thickened, especially 10/11 and 
11/12 ; the rest gradually thinner. Gizzard very large, in front of 
0/7. (Esophagus swollen in xii, xiii, and xiv ; in xiv the swellings, 
though not definitely set off from the (esophagus, resemble calci- 
ferous glands ; the wall of the swellings in all the segments has 
the lamellated structure of calciferons glands. Intestine begins in 
xvi; no distinct typhlosole. Last hearts in xiii. Funnels free (?) 
in x and xi. Vesicuho seminales two pairs, loosely racemose, in ix 
and xii, the hinder pair the larger. Prostates confined to xviii, 
glandular part irregularly disc-shaped or broadly tongue-shaped, 
much incised ; duct rather thick and short, straight, muscular, 
hardly as long as the glandular part. Egg-sacs (?) in xiv. Sper- 
mathecse with oblong sac-like ampulla ; duct abruptly set off, one- 
third as long and one-third as thick as ampulla; diverticulum 
indistinctly stalked, with 3-5 oval or rounded seminal chambers, 
hanging down and pressed against duct, half as long as duct and 
much thinner (text-fig, 93 6). No penial setae. 

Distribution . Tiger Shola, near Kodaikanal, Palni Hills, 
S. India. 

17. Megascolex horai Steph. 

1922. Megiucolex horai ", Stephenson, Iiec. Ind. Mus. xxiv, p. 432. 

Length 110 mm.; diameter 2*5 mm. Segments 188. Colour 
yellowish grey. Prostomium slightly epilobous (?). Dorsal pores 
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from 10/11. Setae in fairly regular longitudinal lines; aa=3-4rtft 
in front of male pores, =2 £-3ab in middle and hinder parts of 
body; zz=2-3 yz anteriorly, =l|~li yz behind genital region; 
numbers 26/v, 27/ix, 32/xii, 32/xix, and 28 in middle of body. No 
clitellum or genital markings present. Male pores on xvii, on 
papillae, about 4 of circumference apart, in line with ft. Sper- 
inathecal pores in 6/7 and 7/8, in or just internal to the line ft, 
1 of circumference apart. 

Septa 7/8-13/14 very slightly strengthened ; 6/7 and 7/8 
attached to body-wall vcntrally behind normal position. Gizzard 
in vi, firm and barrel-shaped. Calcilerous glands in x, xi, and xii, 
stalked. Last heart in xii. Micronephridia in a single transverse 
row in each segment. Testes and funnels free in ix and x. 
Seminal vesicles in xi only. Prostates deeply bifid on the outer 
border; duct bent round sharply at its ectal end. Ovaries in xii. 
SpermatheeaB as small sacs sessile on body-wall, no separate duct; 
a single diverticulum, narrow and tubular, about as long as 
ampulla, from junction of sac with body-wall. No penial setae. 

Remarks . This species is closely related to an Assamese group 
of species of Notoscolex (A r . oneilli , stewarti, and siriutits), and has 
doubtless arisen from some species of this group, independently of 
the great majority of species of Merjascolex. The organs in the 
anterior part of the body are one segment further forwards than 
usual. 

Distribution. Cherrapunji, Assam. 

18. Megascolex hortonensis Steph. 

1915. Megascolex hortonensis , Stephenson, Mem. Ind. Mus. vb 
p. 83. pi. viii, figs. 19, 20. 

Length 72 mm.; maximum diameter 3 mm. Segments 141. Colour 
light grey throughout. Prostomium prolobous. Dorsal pores from 



Fig. 94. —Megascolex hortonensis Steph.; male genital area; cl it., clitellum ; 
/, the surface of the thickened genital field; pap., flat slightly raised 
papillae; pen ., penis; pit., depression on xviii. 

8/9 or in front of this (the single specimen was injured near the 
anterior end). Setal rings broken dorsally and ventrally, zz=s2 yz, 
aa = 2ab ; setae larger in front of viii, and also somewhat enlarged 
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at hinder end; arranged in fairly regular lines, especially a, &, and c, 
but not in pairs ; a6=2£ be ; numbers 20/iv and v, 22/vii, 22/xii, 
behind clitellum 24, in hinder part of body 28. Clitellum xiv-xvi 
(=3), smooth, delimited by a constriction at each end. Male area 
(text-fig. 94) an almost rectangular thickened patch, taking up 
ventral surface of xui, xviii, and ^xix; on this are a pair of conical 
pointed penis-like projections near the lateral border of xviii, 
^ of circumference apart; a pair of circular depressions on the 
anterior part of xviii, internal to and rather in front of the penes 
and connected together by a transverse fissure; and a pair of flat 
oval areas at the postero-lateral corners of the patch, well 
delimited but not mu»-h raised. No setae on the male area. Female 
pore single. Spermathecal pores one pair in 8/9, ca. j of circum¬ 
ference apart. A thickened area on viii, comprising nearly all 
the ventral surface of this segment, extending slightly on to ix ; 
this area includes a pair of darker oval patches in the posterior 
half of viii, the outer border of each in line with the sperma- 
thecal pore. 

Septa 6/7-13/14 slightly thickened. Gizzard subspherical, in vi. 
No calciferous glands. Intestine begins in xix. Last heart in 
xiii. Funnels in x and xi. Seminal vesicles in xi and xii, lobu- 
lated, meeting their fellows dorsally. Prostates of moderate size, 
flattened, and compact, occupying xviii and xvii; duct moderately 
stout, muscular, almost straight, and of same diameter throughout. 



Fig. 95 .—Mfffascolcx liortonenm Stepli.; spermatheea. 

Spernmthec® (text-fig. 95) with elongated ovoid ampulla; duct 
short and relatively wide, a third to a quarter as wide as ampulla; 
diverticulum finger-like, nbout as wide as duct, two-fifths as long 
as main pouch, arising near ectal end of duct. No penial set®. 

Remarks. Closely related to J/. kempi and quintus. The chief 
difference from both is tho larger number of set® ; the male field 
is nob at all unlike that of quintas ; while the absence of calci¬ 
ferous glands is more like kempi ; the genital area of segment viii 
is not represented in either kempi or quintus. 

Distribution. Horton Plains, Ceylon. 
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19. Megascolex imperatrix ( A . G. Bourne ). 

1894, Mahhenus im}>eratrLv,, Bourne, Quart. J. Mic. Sci. xxxvi, 
p. 12, pi. ii, pi. iv, fig. 33, pi. v, figs. 34-41. 

1900. Megascolex imperatrix , Michaelaen, Tier, x, p. 233. 

Length 650 nun.; diameter 11mm. Segments 200. Colour 
dark brown. Prostomium epilobous, encroaches very slightly on 
peristomium. Pirst dorsal pore in 5/6. Setal rings almost 
closed; numbers 52/ii, SO/v, 110/ix. Clitellum not definitely 
limited, xiv to part of xx (=6^); setae present. Male pores 
small and close together; in the preserved specimens, though not 
in the living, on an oval midveutral papilla, female pores paired. 
Spermathecal pores very small, three pairs, in 6/7, 7/8, and 8/9* 
very close together. Two pairs of pores of accessory glands, on 
the hinder part of xvii and in groove 19/20, about in line with/. 

Gizzard in vii. No calcareous glands; oesophagus dilated 
segmentally in xi-xiv. Dorsal vessel double in vii and onward* 
for some distance. Two pairs of testes and funnels, free in x and 
xi. Seminal vesicles in ix and xii. Prostates with large rounded 
glandular portion. Spermathecre sausage-shaped, duct short; 
small diverticulum embedded in body-wall; first pair of spermn- 
thecse smaller than second, second smaller than third. No penial 
setae. 

Remarks . Bourne used this species in his investigations on the 
development of the setoe and of the micronephridia. 

Distribution. Lamb’s Bock, Coonoor, in dense forest or jungle* 
also on the Hulikal Droog opposite, on the other side of the 
ravine (oral communication from Bourne,—the locality is not 
stated in the original). 

20. Megascolex insignia Mich. 

1910. Megascolex insiynis f Michaelseu, Abli. Ver. Hamburg, xix* 
p. 78, pi. fig. 8. 

1916. Megascolex insignia, Stephenson, Bee. hid. Mus. xii, p. 329, 
pi. xxxii, fig. 22. 

Length 45-83 mm.; maximum diameter 2~2\ mm. Segments 
115-145. Colour yellowish grey, clitellum light orange yellow. 
Prostomium epilobous tongue open behind. Dorsal pore* 
from 10/11 (perhaps a vestigial pore in 9/10). Setae small; setal 
rings regularly broken ventrally, <w = 2-3a&; irregularly broken 
dorsally; setae more closely set ventrally ; numbers 36/v, 40/viii, 
40/xix, 42/xxv (or somewhat smaller numbers may be found). 
Clitellum xiii or ^xiii-xvii (=4£-5). Male pores about in line 
with b y ca. J of circumference apart, at the lateral limits of a 
median transverse depression, or in pits which are bounded on 
their outer sides by semicircular walls. Spermathecal pores two 
pairs, in 7/8 and 8/9, about in line with 6, £ of circumference 
apart. 
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Septa 0/7-13/14 thickened, the middle ones most, but none* 
much. Gizzard in v (or ?vi). No calciferous glands. Intestine 
begins in xiv; no typhlosole. Last heart in xiii. Testes and 
funnels free in x and xi. Seminal vesicles two pairs, fairly large, 
compactly racemose, in xi and xii. Prostates small, much incised, 
lobes fairly loosely arranged; duct moderately thick, a little 



Pig. 96.— Mega seal ex in sign is Mich.; spermatheca. 

shorter than the glandular portion, straight, slightly thinner at 
the extreme ectal end. Ovisacs or similar structures may be 
present in xiv. Spermathecse (text-fig. 90) with sac-like ampulla ; 
duct fairly distinctly set off, length variable, may be quite short or 
as long as or longer than ampulla ; diverticulum from ectal end of 
duct, narrow but somewhat thicker at its ental end, as long as or 
rather longer than main pouch. No penial set®. 

Remarks . In my specimens the dorsal pores appeared to begin in 
5/6 or 6/7 ; and 1 found the lobes of the prostate closely pressed 
together. In one of Michaelsen’s specimens the spermathecal 
diverticulum was forked some distance below' its ental end. 

The species is related to AL konkanensis , and especially to 
M . kavalaiamis . 

Distribution . Trivandrum, Nedumangad, and Kerumaadi in 
Travancore ; Karakul am, Cochin State ; Panadhure, Ceylon. 

21. Megascolex kavalaianus Steph. 

1916. Mtyascolex kavalaianus , Stephenson, Menu Ind. Mus. vi, 
V- 9 L ph Lr, fig. 27. 

Length 57 mm.; maximum diameter 1J mm. Segments 94. 
Colour pinkish grey, anterior mid purplish. Prostomium small, 
epilobous First dorsal pore in 5/6. Set® often small and 
difficult to see: zz=2gz^ oa = 4^6 in front of clitellum, 3 ah 
behind, and 3^ ab further back ; numbers 40/ix,38/xii, ca. 32/xix, 
and 28 in middle of body. Clitellum £xiii-|xvii (=4£). Male 
pores as minute white dots, each in the centre of a circular 
slightly raised area; the areas, white with a darker centre, take 
up the greater part of the length of xviii, and touch each other in 
the middle line; the pores are in the setal zone and in line 
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with b. [Female pore single. Spermathecal pores minute, two 
pairs, in 7/8 and 8/9, near the middle line, about in line with b. 

No septa noticeably thickened. Gizzard barrel-shaped, in vi. 
(Esophagus bulged in xv, xvi, and xvii, with transverse vascular 
striations, and small folds internally. Intestine begins in xix. 
Last hearts in xiv; these are smaller than those in xiii. Funnels 
in x and xi. Vesieul® seininales in xi and xii, racemose, each 
meeting its fellow dorsally. Prostates confined to xviii, cut up 



Fig. 97.— Megascole.v kavcdaianus Steph.; spennathem. 

into lobes which are tightly compacted together; duct straight, 
muscular, directed transversely inwards, the ental part narrow, 
the rest stout. Ovisacs or similar structures present in xiv. 
Spermathecal ampulla flattened ovoid ; duct well marked off, 
moderately wide,about half as long as ampulla; diverticulum a long 
narrow glistening tube, with dilated ental end, longer than main 
pouch, given off from ectal end of duct (text-fig. 97). No penial 
set®. 

Remark8. The species was described from a single specimen ; it, 
is difficult to know what to do in such cases, when there is no 
indication of the extent of variability. It may ultimately have to 
be united with M . insignis . The chief difference is in the male 
field and the hearts (the last in xiv in this form); other details 
in which the two differ are the oesophageal swellings, the point 
of commencement of the intestine, and the absence of thickened 
septa in the present form. The apparent differences in the 
spermathecce are perhaps not very important, as this organ is 
variable in M. insignis . 

Distribution . Kavalai, Cochin State, S. India. 

22. Megascolex kempi Steph. 

1915. Megascolex kempi , Stephenson, Mem. Ind. Mus. vi, p. 84, 
pi. mi, fig. 21. 

Length 44 mm.; diameter 2 mm. Segments 115. Colour grey, 
clitellum rather lighter than the rest. Prostomium prolobous. 
Dorsal surface flattened, slightly grooved in middle and posterior 
thirds. First dorsal pore in 6/7. Set® in regular longitudinal 
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lines, but not grouped in pairs ; ventral setae larger at ends of 
body; rings broken dorsally and ventrally, aa = 2ab , zz^2yz\. 
numbers in front of clitellum 12 (6 on each side), behind 16 
per segment. Clitellum xiv—Jxvii ( = 3^-). Male pores on 
relatively large conical papillae, in line with 6, and rather more 
than one-fourth of circumference apart. Female pore single. 
Spermathecal pores inconspicuous, in 8/9, in line with b. A 
genital area on xii, mesial, transversely oval, raised in the form 
of a large flat papilla, its transverse diameter about twice the 
longitudinal ; limited behind by 12/13, in front extending slightly 
on to xi, laterally extending as far as the line b on each side. 

No septa markedly thickened. Gizzard in vi, barrel-shaped, 
well developed. No calciferous glands. Last heart in xiii. 
Mieronepliridia in regular transverse rows behind the clitellum; 
in front of gizzard as large tufts at the sides of the oesophagus. 
Testes and funnels free in x and xi. Seminal vesicles in xi and 
xii, the anterior small, of a few rounded lobules, the posterior 



Fig. 98.— Megascolex kempi Stepb.; spermatheca. 

racemose, nearly meeting above the oesophagus. Prostates forming 
rectangular masses, only slightly incised; duct short, narrow, 
almost straight, of equal diameter throughout. Spermathecal 
ampulla much elongated, fusiform ; duct very short and narrow; 
dherticulum finger-shaped, two-thirds to three-quarters as long 
and half as wide as ampulla, given off from base of ampulla 
(text-fig. 98). No penial set®. 

Remarks. Very closely related to M. quintas; the differences 
are in the genital fields, the presence or absence of calciferous 
gland-like swellings, and the thickening or absence of thickening 
of the septa. 

Distribution . Horton Plains, Ceylon. 

23. Megascolex konkanensis Fedarb. 

1898. Megascolex konkanensis , Fedarb, J. Bombay Soc. xi, p. 434, 
pi. ii, figs. 1, 6-8, 10. 

1900. Megascolex konkanensis , Michaelsen, Tier, x, p. 221. 

1910. Megascolex konkanensis , Michaelsen, Abh. Ver. Hamburg,, 
xix, p. 76, pi. fig. 13. 
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1916. Megascolex konkanemis , Stephenson, Rec. Ind. Mus. xii, 
p. 328. 

1921. Meqascolex konkanensis, Stephenson, Rec. Ind. Mus. xxii, 
p*. 759. 

1921. Megascnlex konkanensis , Michaelsen, Mt. Mus. Hamburg, 

xxxviii, p. 68. 

1922. Megascoiex konkanensis , Stephenson, Rec. Ind. Mus. xxiv, 

p. 431. 

Extremely long in relation to diameter; a large example 
415mm. long, 2-3mm. thick, 370 segments; a moderate-sized 
specimen 165 mm. long, ca. 2 mm. thick, 218 segments. Anterior 
end blunt, the worms being thickest at segment ii. Colour 
whitish or yellowish grey. Prostomiuin epilobous ca. J, tongue 
narrow and small. First dorsal pore in 4/5. Setm fairly small; 
ventral break distinct and regular, aa=ca. Sab; dorsal break 
irregular; towards posterior end there maybe no breaks; setae 
•more closely set ventrally than dorsally in anterior part of body, 
often arranged in regular longitudinal lines; numbers ea. 35 in 
anterior part of body, ca. 24 at 200th segment. Clirellum ring- 
shaped, xiv-xvi or £xvii (=3-34). Male pores each in a special 
area, which when tully developed is oval, with its axis directed 
forwards and a little inwards, and approaches its fellow towards 
the middle line; each is depressed, with clean cut margins and a 
trausverse ridge passing across the floor, and occupies xviii, 
encroaching also on xvii and xix; male pores on the transverse 
ridge, ca. one-fourth of the circumference apart. Female pores 
paired. Spermathecal pores two pairs, in 7/8 and 8/9, ca. 
of the circumference apart, situated ventro-laterally. 

Septa 6/7-12/13, thickened, the anterior ones as far as 9/10 
fairly strongly, the rest gradually less so. Gizzard large, in vi. 
No calciferous glands. Intestine begins in xvi. Last heart 
in xiii. Funnels free in x and xi. Seminal vesicles compactly 
racemose, the lobules almost spherical, in xi and xii. Prostates 
with very large glandular part consisting of numerous branched 
lobules, the end branches long and finger-shaped, the whole being 
“mop-like”; duct thick, fairly long, muscular, thinner at the 
ends; no oopulatory sacs Spermathecse with stalked pear- 
shaped main pouch, the ectal part being perhaps morphologically 
part of the ampulla, and the vestigial duct contained in the body- 
wall; diverticulum given off from main pouch where this joins 
body-wall, elongated, slightly swollen at ental end, with simple 
lumen, length about half that of main pouch ; in many sperma- 
thecas a spermatophore, filling the narrower part of the ampulla 
and projecting upwards into the dilated portion. No penial set®. 

Distribution . Trivandrum, Shasthancottah, Kulattapuzha, Mad- 
dathoray, Kerumaadi, Quilon, Kottayam, all in Travaucore; 
Ernakulain and Chitoor in Cochin; Palghat, Calicut, Tiruvallur 
and Tirur in Malabar; Mangalore in S. Kanara; Laccadive Is., 
N. Konkan. 
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a. var. longus Steph. 

] 915. Megascolex konkanensis , var. longue, Stephenson, Mem. Ind. 

Mua. vi, p. 97, pi. ix, figs. 34, 36. 

Length 345-570 mm.; maximum diameter 3-4 mm. Segments 
ca.400-550. Auterior end truncated in appearance; body becomes 
much narrower (2 mm. only) behind the anterior third. Pro- 
stomium proepilobous, with the addition of two short grooves on 
dorsal surface of segment i. First dorsal pore in 5/6. Dorsal 
break in setal ritigca. 3 yz in front of clitellum, 14 gz behind, and 
still further back ring is closed; in front of clitellum ventral 
break = 2a&, behind clitellum = 3-4 ab ; seise in front of clitellum 
mostly very small, ventral setae of xii-xvii enlarged; in anterior 
part of body «&= \\ be ; numbers 30-33 in front of clitellum, 30 
at end of first third of body, 28-30 near hinder end. Male pores 
probably on a pair of transversely oval papillae which are joined 
across the middle line, the whole having the shape of a dumbbell. 
Female pore single. Spennathecal pores small, m 7/8 and 8/9, in 
line with d or de. 



Fig. 100. —Megaseolex konkanenm 
Fedarb var. longus ; sperma- 
theca. 

W Gizzard in v. Prostates (text-fig. 99) small, confined to xviii, 
bushy, composed of many lobules of various shapes from finger- 
shaped to spherical; duct passes straight inwards, is soft, slightly 
glistening, thin at first and dilated in its terminal portion, 
bperraathecal ampulla ovoid; duct half as wide and half as long 
again as ampulla; diverticulum given off from ectal end of duct, 
small, club-shaped, half as long as duet or less (text-fig. 100). 

Remarks* The differences from the type form are the greater 
engtli, the conformation of the male field, the single female pore 
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the smaller size of the prostate, and different shape of sperma* 
theca. If Michaelsen’s supposition regarding the true relations 
of ampulla and duct in the type form are correct (v. ant.), these 
relations are still further obscured in the present variety. 

Though there was no distinguishable clitellum in the specimens, 
the one dissected appeared to be mature, since copulation had 
occurred, the spermathecal diverticulum being full of glistening 
spermatozoa. 

Distribution . Parambikulam, Cochin State. 

24. Megascolex leucocyclus ( Schmarda ). 

1861. Perichaeta leucocycla , Schmarda, Neue wirbell. Thiere, I, 
pt. ii, p. 13, pi. xviii, tig. 160, text-fig. 

1892. Megascolex cceruleas (part.), Beddard, Ann. Mag. N. H. (6) 
ix, p. 122. 

1895. Megascolex cceruleus (part.), Beddard, Monog., p. 386. 

1897. Megascolex leucon/clus , Micliaeisen, Mt. Mus. Hamburg, xiv, 
p. 213, pi. fig. 4. 

1900. Megascolex leucocyclus , Micliaeisen, Tier, x, p. 233. 

Length 240-370 mm.; diameter 10-12 mm. Segments 133- 
174. Colour bluish grey, with shining white ridge-like setal 
zones ; ventral surface yellowish white. Prostomium epilobous 
First dorsal pore in 5/6. Seta) more closely set ventrally than 
dorsally; rings irregularly and shortly broken both dorsally 
and ventrally, aa—2ctb, zz anteriorly = 3-4 yz ; numbers 24/ii, 
55/v, 67/xii, 03/xx, 67/xxvi. Clitellum ring-shaped, swollen, 
xii or xiv-xviii or ^xix (=5-7£). Male pore single, midventral, 
oil a cone-shaped papilla. Female pores paired, close together 
in front of setae, not always at the same horizontal level. Sper¬ 
mathecal pores median, in 7/8 and 8/9. A transversely oval 
copulatory cushion mid ventrally on the hinder part of xvii, 
showing sometimes a transverse series of dots, perhaps the 
openings of glands; rarely a similar cushion on the hinder part 
of xix. 

Septum 8/9 slightly, 9/10-12/13 more strongly thickened. 
Gizzard in vii, large and barrel-shaped. No calciferous glands. 
Intestine begins in xv, with large lateral swellings in xxix con¬ 
fined to that segment. Last hearts in xiii. Testes and funnels 
free in x and xi. Seminal vesicles three pairs, small, sausage¬ 
shaped, in xi, xii, and xiii; segments viii-xii occupied by free 
sperm-masses. Prostates paired, with small glandular portion ; 
duct fairly thick, straight. Spermathec© unpaired, the ampulla 
an irregular sac; duct sharply marked off, shorter than ampulla, 
sausage-shaped; diverticula tw o, arising from duct, broad, short, 
hanging down, each with several seminal chambers. Penial setae 
3 mm. long, 50 y thick at base, slightly bowed, tapering gradually, 
distal end bent backwards and hollowed out in spoon fashion, tip 
slightly bent forwards; ornamentation of numerous thickly set 
rings of teeth. 
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Remarks . The original description was altogether incomplete, 
and the worm would have been unrecognizable if the type had 
not been preserved. Beddard, who was not allowed to dissect 
Schmarda’s material, concluded that the worm was M\ caruleus ; 
but Michaelsen on dissection found that this was a mistake. 

The worms apparently fragment easily, losing the hinder end. 
The lateral swellings of the intestine in xxix may be the beginnings 
of the c®ca of Pkevetima . 

Distribution. Kaudy and Nuwara Eliya, Ceylon. 


25. Megascolex longiseta Mich. 

• 

1907. Megascolex longiseta , Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 103. 

1909. Megascolex lonr/iseta } Michaelsen, Mem. Ind. Mus. i, p. 182, 
pi. xiii, tigs. 20, 21. 

Length 180 mm.; diameter 5-6 mm. Segments 240. Colour 
yellowish or iu parts brownish grey* First dorsal pore in 7/8. 
Setal rings with rather large and regular ventral gap, and rather 
larger and apparently irregular dorsal gap; in anterior part of 
body ventral setae somewhat enlarged and setal intervals greater; 
numbers in front of clitellum and back to about xxvi, 16 ; 



Fig. 101.— Megascolex longiseta Mich.; Fig. 102 .-Megascolex longiseta Mich.; 
sperraatheca, cleared in acetic penial seta: a, whole seta," 

acid (ampulla somewhat flat- X 10; b, a part of the shaft, 

tailed in preparation); X 12. X 260. 

thenceforward more numerous, about 40 or even more (?). Male 
pores ventro-lateral, f of circumference apart. Spermathecul 
pores two pairs, in 7/8 and 8/9, about one-fourth of circumference 
apart. 

Septa 6/7-12/13 rather strong, 13/14 scarcely thickened. 
Gizzard large, in v. No calciferous glands* Funnels free in x 
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and xi. Seminal vesicles in xi and xii, rather small, racemose. 
Prostates with rather small, rather loose grape-like glandular 
portion; duct about as long as glandular part, irregularly bent, 
moderately thick, narrower at ectal end. Spermathec® (text-fig. 
101) with elongated ovoid ampulla; duct not abruptly set off, 
about half as thick and half as long as ampulla; diverticulum 
given off from ectal end of duct, club-shaped, about as long as 
and half as thick as ampulla, with four tube-like undulating 
seminal chambers in its ental portion, which cause longitudinal 
protuberances on the surface of the diverticulum. Penial setae 
(text-fig. 102) ca. 7 mm. long, very slender, ca. 25 fi thick at 
proximal end, 8^t at distal end, strongly and irregularly bent; 
shaft ornamented by small irregularly scattered triangular closely 
adpressed teeth, tip plain and rather blunt. 

Distribution . Nuwara Eliya, Ceylon. 

26. Megascolex lorenzi Rosa . 

1894. Megascolex lorenzi, ltosa, Atti Ac. Torino, xxix, p. 5, 
pi. fig. 4. 

1900. Megascolex lorenzi , Michaelsen, Tier, x, p. 280. 

1910. Megascolex lorenzi , Michaelsen, Abh. Ver. Hamburg, p. 70, 
pi. fig. 9. 

Length 27-60 mm.; diameter 1-2 mm. Segments 121. 
Colour (in alcohol) white. Prostomium proepilobous. Dorsal 
pores from 4/5 ; that of 9/10 very large, that of 8/9 only a little 
smaller. Seise set closer dorsally than ventraliy ; setae a a little 
larger than the rest in the anterior part of the body, in regular 
lines; ventral break of moderate size, no dorsal break; number 
in xii, 50. Clitellum including xiv-xvi and parts of xiii and xvii. 
Male field a transverse median depression, rectangular with 
rounded angles, its length that of segment xviii, the lateral 
margins thickened and bowed inwards; male pores on the lateral 
slopes of the depression, about between the lines of b and c. 
Spermathecal pores two pairs, in 7/8 and 8/9, between the lines 
b and c. 

Septa 5/6-13/14 thickened, the middle ones of the series most 
so. Gizzard very small but not vestigial, in v. No calciferous 
glands. (Esophagus swollen segmentally in viii-xiii. Metandric, 
funnels free in xi. Seminal vesicles a single pair, much incised, 
in xii. Prostates may be short or of the length of 4 or 5 segments, 
tongue-shaped, margin rather lobed; duct straight or slightly 
sinuous. Spermathecal ampulla sac-like, ovoid; duct not abruptly 
set off, short, moderately stout; diverticulum shortly stalked, of 
2, 3, or 4 seminal chambers bound together in a common mass, 
about one-third as long as main pouch. No penial set®. 

Distribution . Kandy and Peradeniya, Ceylon. 
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27. Megascolex mauritii ( Kinb .). 

1883. Perichceta armata , Beddard, Ann. Mag. X. II. (5) xii, 
p. 216, pi. viii, tigs. 5-7. 

1886. Perichceta bivaginata+P. salettensis , Bourne, 1*. Z. S. 1886, 
pp. 666, 669. 

1888. Megascolex armatus, llosa, Ann. Mus. Genova, (’2a) vi, 
p. 159. 

1895. Megascolex armatus , Beddard, Monog. p. 384. 

1897. Megascolex armatus, Michaelsen, Mt. Mus. Hamburg, xiv, 

p. 5. 

1898. Megascolex armatus , Michaelsen, Zool. Juhrb. Svst. xii, 

p. 144. 

1900. Megascolex mauritii , Michnelsen, Tier, x, p. 227. 

1903. Megascolex mauritii, Beddard, Fauna Laccad. Archip. 
p. 375. 

1909. Lampito mauritii , Michaelsen, Mem. lnd. Mus. i, p. 179. 

1910. Lampito mauritii, Michaelsen, Abh. Ver. Hamburg, xix, 

p. 62. 

1911. Lampito mauritii, Cognetti, Ann. Mair. N. II. (8) vii, 

p. 498. 

1913. Lampito mauritii , Michaelsen, Mt. Mus. Hamburg, xxx, 

p. 79. 

1914. Lampito ?»auritii, Stephenson, Bee. Lnd. Mus. x, p. 340. 

1915. Jjampito mauritii , Stephenson, Mem. lnd. Mus. \i, p 75. 

1916. Lampito mauritii , Stephenson, llec. lnd. Mus. xii, p 315. 

1916. Lampito mauritii, Brash ad, J. Bombay Soc. xxiv, p. 504, 

pi. i, tigs. 6, 15, pi. ii, tig. 8. 

1917. Lampito mauritii, Stephenson, llec. Ind. Mus. xiii, p. 385. 

1920. Lampito mauritii , Stephenson, Mem. Ind. Mus. vii, p. 222. 

1921. Megascolex mauritii, Stephenson, Reel Ind. Mus. xxii, 

p. 759. 

1922. Megascolex mauritii , Stephenson, llec. Ind. Mus. xxiv, 

p'. 432. 

1916. Megascolex mauritii, Michaelsen, Mjoberg’s Austral. Fxp. 

p. 62. 

Length 80-210 mm.; diameter 3j-5 mm. Segments 166-190. 
Colour dark yellow with purplish tinge at anterior end. 
Prostomium prolobous or epilobous j. Segments v and vi 
biannulite, the rest of those in front of the clitellum triannulate. 
First dorsal pore 10/11 or 11/12. Setal rings interrupted 
ventrally, aa=ll-2j ah ; dorsal break absent or extremely small; 
setal intervals decrease from the ventral end; seta a is enlarged, 
especially in the anterior part of the body, and ornamented; 
numbers 38/vi, 44/x, 34/xxi, and 33 in the middle of the body. 
Clitellum xiv-xvii (=4), ring-shaped. Male pores on large round 
papillae, ca. one-fourth of circumference apart, which take up the 
whole length of the segment and press aside the furrows in front 
and behind; no setae between the pores. Female pores double, 
but very near each other, anteriorly on xiv. Spermathecal pores 
three pairs, in 6/7, 7/8 and 8/9, in line with seta h. 

Septa 7/8-12/13 thickened. Gizzard in v (? vi). No calciferous 
glands. Last heart in xiii. Meganeph rid in accompany the 

S 2 
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inicronepliridia from about xx onwards. Testes and funnels 
fyee in x and xi. Seminal vesicles in ix and xii, irregularly cut 
up into small lobes. Prostates much lobulated, occupying xviii 
and xix. Spermathecae with elongated ampulla, constricted in the 
middle, and narrowing towards the external opening; duct riot 
distinctly marked off; two diverticula, club-shaped, opposite each 
other, one-third as long as ampulla. Penial seta? l£-2 mm. long, 
with a single curve, tip horseshoe-shaped with semicircular 
concavity, flattened; numerous rings of large slender spines 
standing off somewhat from the shaft. 

Distribution. Very widely distributed; has been recorded from 
all parts of India, except apparently the United Provinces. 
Lahore and Kapurthala, in the Punjab: Calcutta, Paniganj, 
Bliogaon, liajshahi, Saraghat, Betracona, and Siliguri, in Bengal; 
Sur Lake, Orissa; Bombay, Broach, Surat, Ahmedabad, Nadiad, 
Sirvai Madhopur, Dhauu, Baroda, Palchar, Joshachivir, and 
Godhra, in the Bombay Presidency; Portuguese India; Nemar 
Kheri, Katni, Gwalior, and Jubhulpore, in Central India and 
Central Provinces; Dungarpura and Banswara, in S. Rajputnna; 
Hyderabad, in the Deccan; Madras, Salem, Ennur, Pondicherry, 
Kamnad, Cochin State, and Travaneore State, in S. India; 
Dowlaishweram, Godaveri Dist., on the E. Coast ; Mandalay, in 
Burma ; from many places in Ceylon; from the Andaman Islands, 
the Maldives, and Laccadives. 

Outside India it has spread in the region of the Indian Ocean, 
in the Malay Archipelago, and in S. and N.E. Asia generally. Its 
original home cannot be determined. 

«. var. zeylanicus (Stej)k.). 

1913. Lampito man rid i, var. zeylanica, Stephenson, Spol. Zeyl. viii, 

p. 262. 

Length 100 mm.; diameter 3£ mm. Segments 147. Colour 
grey. Prostomium prolobous. Dorsal pores from 12/13. Male 
pores in large round sucker-like depressions with raised and 
swollen margins, one-fourth of the circumference apart. Eemale 
pore median. The breaks in thesetal rings are more marked than 
in the type form; ventrally aa=3ab in front of and 3£ ab behind 
the clitellum ; dorsally zz=2-2| yz. 

Septa 6/7-13/14 thickened, 8/9—12/13 most. Gizzard in vi. 
(Esophagus bulged in xi and xii, but no calciferous glands. 
Intestine begins in xv. Prostates comparatively small; duct thick 
and S-shaped. Accessory prostates near the main glands, one on 
each side, situated either in front of or behind the main gland, each 
with a short stalk, and of the same texture as the prostate, 
Spermathecal ampulla fusiform, no distinctly separate duct; 
diverticula one or two, minute, club-shaped, from an eighth to a 
quarter as long as the ampulla. Penial setae 0*83 mm. long, 
22-27 ft thick, resembling those of the type form. 

Distribution . Anuradhapura, Ceylon. 
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28. Megascolex multispinus Mich, 

1897. Megascolex multispinus , Michaelsen, Mt. Mus. Hamburg 
xiv, p. 221, pi. fig. 27. 

1900. Meg as co lex multispinus , Michaelsen, Tier, x, p. 231. 

Length 150 -195 mm.; maximum diameter 51-7 mm. Segments 
115-145, not definitely niultiannular. Prostomiuin prolobous. 
Colour an equable bluish grey (? caused bv method of preservation). 
First dorsal pore in 5/6. Setae all very small; rings only broken 
ventrally for a short distance, aa~2-3ab; setae more closely set 
on each side of the midventral line; numbers 58/ii, 84/v, 82/x, 
81/xiii, 72/xx, 68/xxvi, 72/xxxvii. Clitellum saddle-shaped, 
|xiv-£xviii (=4|). Male pores on prominent papillae, one-third 
of circumference apart, no setae between them. Three pairs 
copulatorv pits, small, deep, transverse in direction, on 10/17, 
17/18, and 19/20 (some may be absent), slightly internal to line 
of male pores; may be everted and appear as papillae. Female 
pores paired. Spermathecal pores one pair, in 7/8, one-third of 
circumference apart. 

Septum 5/0 thin, 7/8-13/14 thickened. Gizzard in valid vi, 
5/0 attached to its middle. No calciferous glands. Intestine 
begins in xv or xvi. Last hearts in xiii. Two pairs funnels, 
enclosed in testis sacs, in x and xi; those in x rather larger. Two 
pairs seminal vesicles, simple in form, in ix and xii. Prostates 
with medium-sized glandular portion; duct thin, almost straight. 
Spermathecal ampulla large; duct thick, uneven, with numerous 
seminal chambers in its wall. No penial setae. 

Distribution, (.'eyIon (probably Peradeniya). 

29. Megascolex nureliyensis Mich . 

1897. Megascolex nureliyensis, Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 232, pi. tigs. 12, 13. 

1900. Megascolex nureliyensis , Michaelsen, Tier, x, p. 229. 

1915. Megascolex nureliyensis, Stephenson, Mem. Ind. Mus. \i, 

Length 133 -155 mm.: maximum diameter 0J-7 mm. Segments 
109-127, triannular owing to elevation of setal ridges. Almost 
colourless (sublimate preservation). Prostomiuin epilobous ]. 
First dorsal pore 5/0. Setal rings with irregular dorsal break, 
*£=lj|-3 yz\ ventrally in front of clitellum act sup to 1 $ab, 
behind clitellum ==2-3a&; in the most anterior segments the first 
few intersetal intervals decrease on passing outwards from the 
middle line both dorsally and ventrally, while ventrally the setae 
themselves also become smaller on passing outwards; other 
specimens show an enlargement of the ventral setae in segments 
iii or iv to viii or ix, while those of x may be markedly small; 
numbers 29/v, 34/x, 38/xix, 52/xxvi. Clitellum indefinite, may 
be absent in fully mature individuals, about xiii-xvii (=5); 
marked only by a more pronounced purple colour on the dorsal 
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surface. Male pores about in line with /, 3 of circumference 
^part, surrounded by broad ring-shaped walls which fuse 
midventrally. Female pores paired. Spermathecal pores one 
pair, in 8/9, about in line with < 7 , \ of circumference apart. 

Septa 8/9-13/14 thickened, especially 9/10-10/11. Gizzard 
firm and barrel-shaped, in vi (or vii?). No ealciferous glands; 
oesophagus dilated and inner surface of wall lamellated in xii, 
swollen and probably similar internally in xiii. Intestine begins 
in xv. Last hearts in xiii. Testes and funnels in testis sacs of 
characteristic form; a thin membrane extends from the anterior 
to the posterior wall of each of these segments, enclosing 
alimentary canal and hearts, as well as testes and funnels. 
Seminal vesicles varying in number; four pairs, in xi-xiv, those 
in xi contained within the testis sac, those in xii the largest: or 
there may be one pair only, in xii; each vesicle is pear-shaped, 
the lower end being the broader, the surface manirnilhited all over, 
or mammillated over the upper and smooth over thelower portion. 
Prostates with long band-shaped glandular portion, much 
lobulated, extending backwards on intestine to xxiii or xxv; duct 
short, stout, irregularly bent, passing outwards and backwards 
from antero-external end of gland. No accessory prostate glands. 
Spermathecal ampulla very irregular in shape; duct variable in 
length, as long as ampulla or much shorter, shining, stout, broader 
towards ectal end ; diverticulum given off near ectal end of duct, 
club-shaped, varying in size,— as thick as or thicker than duel, as 
long as or not so long as ampulla; two accessory diverticula from 
near base of the primary, stalked, each with two or three seminal 
chambers. Penial setae 1 *6-2*5 mm. long, 15-57 p thick at middle 
of length, bowed, more so at distal end; tip taj ering and bluntly 
pointed; the distal more curved portion ornamented by numerous 
small zigzag lines, which, however, leave the extreme end free for 
a little distance. 

Remarks, This species is near M. cincjulatiis. 

Distribution . Nuwara Eliya, Horton Plains, both in Ceylon. 

30. Megascolex pattipolensis Stejrft. 

1913. Mer/ascolex' pattipolensis, .Stephenson, Spol. Zeyl. \iii, p. 

265, pi. ii, fig. 8 . 

Length50mm.; diameter 2\ mm. Segments 129. Prostorni 11111 
combined pro- and epilobous First dorsal pore 5 / 6 . Setae 
a and b in regular longitudinal lines ; ventral break= 2 - 2 |a/>, dorsal 
break decreasing backwards, ~3yz anteriorly, 2yz at xiii, 1 
behind middle third, and is absent at hinder end; numbers 
20/xiii, 20 in middle of body, and 24 at junction of middle and 
posterior thirds. Clitellum ? Male pores in the line of 6 , ^ of 
circumference apart, on papillae which are connected by a 
transverse ridge. Spermathecal pores in 8 / 9 , in line with b. 
Genital papillae (text-fig. 103) two pairs, in 17/18 and on xix; the 



MEGA8C0LBX. 


263 


posterior pair transversely oval, with their centre in the line of b, 
abutting on 18/19 in front but not reaching'the hinder border of 
the segment; the anterior pair smaller, also transverselyeiongated, 
bordering the anterior edge of the male papillae. 



Fig. 103.— Megabcolcx pattipolensis Steph.; male genital area. 

Septa 7/8 and 8/9 moderately and 9/10 and lO'll considerably 
strengthened. Gizzard large, in vi. Calciferous glands (? only 
lateral swellings of the oesophagus) in xv and xvi. Male funnels 
free in x and xi. Seminal vesicles in xi and xii, lobulated, 
surrounding alimentary canal. Prostates of moderate size, simple 
rounded masses, not lobulated, with stout ducts, the whole 
resembling a mushroom. SpermathecaB one pair, fusiform, with 
short thick duct; diverticulum finger-shaped, as long as ampulla, 
attached to duct at its ental end. No penial setae. 

Distribution. Pattipola, Ceylon. 

31. Megascolex pharetratus Rosa. 

1894. Megascolex pharetratus , Rosa, Atti Ac. Torino, xxix, p. 3, 
pi. tigs. 1-3. 

1900. Megascolex pharetratus, Michaelsen, Tier, x, p. 231. 

Leugth 50 mm.; maximum diameter 3 nun. Segments ca. 150. 
Colour in alcohol white. Prostomium epilobous. First dorsal 
pore in 6/7. Setal break regular ventrally, and very large; 
dorsal break irregular; setal intervals decrease outwards from the 
middle line at first, both on the dorsal and ventral sides; numbers 
18/xii, 30-40 behind the clitellum. Clitellum xiv-xvii or xviii 
(=4 or 5). Male pores in line with b , on small papillae. Female 
pore single. Spermathecal pores one pair, in 8/9, in line with b . 
A pair of large transversely oval papillae on x, extending between 
a and b ; a single papilla on 12/13, the largest of all; another, 
also unpaired, on 15/16; in addition 11 others, much smaller, 
some paired, others unpaired, on xvii, xviii, and xix, as well as on 
grooves 17/18 and 18/19; amongst these small papillae winds on 
each side a glandular line, which fuses with the one on the other 
side in the middle line of xix. 

Septa of the anterior part of the body as far as 9/10 much 
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thickened. Gizzard .elongated. Prostates much lobulated ; duct 
of moderate thickness. Spermathecal ampulla pear-shaped ; duct 
not set off; diverticulum tubular, somewhat contorted, a little 
shorter than ampulla and duct combined. Penial setae a little 
more than 1 mm. long, bowed, with a narrow and pointed smooth 
distal end, proximal to which are two longitudinal rows of coarse, 
blunt, slightly projecting teeth. 

Remarks. The ventral setal break is said to bo yV of the 
circumference, which of course is a mistake, perhaps for T \ T ; 
the figure does not seem to show an extraordinarily large interval. 

Distribution. Kandy, Ceylon. 

32. Megascolex pheretima Mich. 

1921. Megascolex pheretima , Michael sen, Mt. Mus. Hamburg, 
xxxviii, p. 66, text-fig. 8d. 

Length 65 mm. ; diameter 2-3*5 mm. Segments 85. Colour 
dorsally reddish or brownish grey; setoe on pale circular ridges. 
Prostomium epilobous ca. £; tongue open behind, but bounded 
n front by a transverse furrow (combined pro- and epilobous). 
Dorsal pores from 5/6 (? 4/5). Setae set rather wider apart 
dorsally; aa~4-5 ab. rz=ca. 3-4 yz; numbers 52/xii, 49/xix. 
Clitellum ring-shaped, \ xiii-xvii (==s‘ 4£). Male pores on slightly 
raised rather indefinitely limited porophores, in or perhaps 
slightly in front of the setal zone, ca. of circumference 
apart. Spermathecal pores two pairs, near each other (| mm. 
apart), in 7/8 and 8/9. 

Septa 6/7-14/15 thickened, those of the testis segments 
strongly so. Gizzard very large, cylindrical, in vi. (Esophagus 
swollen segmen tally in vii-xiii, the walls with lamellae projecting 
internally in xi-xiii. No typhlosole (in anterior part of intes¬ 
tine). MiGronephridia diffuse; in many places larger tufts 
present. Funnels free in x and xi. Seminal vesicles reniform, 
racemose, in xi and xii. Prostates confined to xviii; duct thin, 
straight, of equable thickness throughout. Spermathecal ampulla 
elongated, wider towards its ental end ; duct fairly well marked 
off, much thinner than but almost as long as ampulla ; diverticulum 
single, club-shaped, small, given off from ectal end of duct, two- 
thirds as long as duct. No penial setae. 

Distribution. Manakoti, Coorg. 

33. Megascolex polytheca Steph. 

1915. Megascolex polytheca, Stephenson, Mem. Ind. Mus. vi, 
p. 89, pi. viii, fig. 25. 

Length 160-250 mm.; maximum diameter 3J ram. Segments 
264 or more. Colour a uniform grey, except at anterior end, 
which is darker with a purplish tinge. Body stout and cylin¬ 
drical as far as xi; anterior half behind genital segments is 
flattened, with a dorsal groove. Prostomium proepilobous or 
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epilobous tongue open behind. Dorsal pore’s from 4/5. Setal 
rings almost closed dorsally (may be quite closed behind 
clitellum); ventral break autericrly =3a5, behind male pores 
4 ab , and further back may be as much as 5 ah ; set® of v-ix set 
on raised rings, giving a triannulate appearance to the segments; 
ab greater than be; a and b are in regular longitudinal lines, and 
are larger than the other set®; c, d y and e may also be in regular 
lines behind the genital region ; setae of preclitellar region smaller 
and more numerous than those behind ; numbers 54/ix, ca. 46/xix, 
and 46-48 further back. Clitellum ? Male pores in line with 5c, 
on circular white papillae which take up nearly the whole length 
of the segment. Spermathecal pores numerous, in 7/8 and 8/9, 
appearing as a row of white points on each side, 6 to 9 in 
number, extending outwards from between b and c, the intervals 
between successive apertures rather greater than the intersetal 
intervals. 

Septa 7/8-11/12 considerably thickened, 7/8-9/10 most of all; 
those in front and behind slightly thickened. Gizzard barrel¬ 
shaped, in v. No qgloiferoqs glands, hut the oesophagus is 
dilated, with large transverse vascular striations. in xii-xiv. 
Intestine begins in xix. Funnels free in x and xi. Seminal 
vesicles racemose, in xi and xii. Prostates composed of small 
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Fig. 104 .—Mcyascolar polytheca Steph.; spennatheea, after clearing; blood¬ 
vessel running along its side ; car., portion of its cavity containing only 
granular matter; ep„ epithelial lining, .v, transparent mass, tilling 
greater part of cavity; X 90. 


lobes closely compacted together, confined to xviii, but causing a 
bulging forwards and backwards of the septa; duct short, shining, 
and stout, widened near its termination. Spermathecae (text- 
fig. 104) small and numerous, disposed in a row on each side of 
the segment (viii and ix), each a club-shaped organ, with a long 
stalk, the ental end dilated ; length of each up to 1 mm., breadth 
at the wider end ca. 0*2 mm. No penial setae. 

Distribution. Kavalai, Cochin State. 


a. var. zonatus Steph. 

1915. Megascolex polytheca , var. zonatus , Stephenson, Mem. Ind. 
Mus. vi, p, 90, pi. ix, tig. 26. 

length 110 mm.; diameter 2| mm. Segments 145. Colour a 
medium grey, with darker middorsal groove over the greater part 
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of the length; clitellum browner. Prostomium epilobous the 
sides of the tongue converging behind, but the binder end open. 
No appearance of secondary annulation in the anterior segments. 
Dorsal pores from 5/6. Dorsal setal gap diminishing backwards, 
from 2£ yz in front to complete absence at the hinder end; 
ventral gap 2£-3 ab in front of clitellum, 3£ ab behind this; 



Kig. 105 .—Mcgascolex poly theca Steph. var. zonatu* , apermatkeca. 

setae of pregenital region on the whole smaller than the 
rest; a and b not larger than the others, ab not regularly 
greater than 6c, and a and b not in regular lines; numbers 
45/ix, 45/xiii, 39/xix, 35 and 38 further back. Clitellum well 
delimited, from xiv to nearly hinder end of xvii (=nearly 4). 
Male pores on small whitish papilla?, in line with b ; the surface 
depressed between the pores. Demale pore single. Spermathecal 
pores 4-6 on each side in each groove, beginning from the line b or 
interval ab ; intervals between successive pores about equal to the 
iutersetal intervals. 

Prostatic duct somewhat wavy, notably broader at the eetal 
end. Spermatheca) 4-6 on each side in each row; ampulla and 
duct distinguishable, ampulla ovoid, duct cylindrical, rather longer 
than and about half as v\ide as ampulla ; usually a diverticulum 
from the terminal portion of the duct, slightly club-shaped, from 
half as long to nearly as long as duct, glistening, with simple 
cavity. 

Distribution . Parambikulain, Cochin State. 

34. Megascolex pumilio Steph. 

1910. Megascolex pumilio, Stephenson, Kec. Ind. Mus. xii, p. .‘{33. 

Length 54 mm.; maximum diameter 1$ mm. Segments 109. 
Colour an equable grey, clitellum a marked reddish brown. Pro¬ 
stomium epilobous tongue not cut off behind. Dorsal pores 
from 5/6. Setae throughout the greater part of the body 12 per 
segment, in front of clitellum as three pairs on each side; near 
the hinder end 16, 17, ©r 18 per segment, irregularly arranged 
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dorsal interval considerable. =4 yz in front of clitellum, *6yz 
behind. Clitellum xiv-xvi (= 3). Male pores faintly indicated 
in or just outride the line of 6. The ventral surface of xviii 
shows a transversely elongated thickened patch extending from 
outside the line b on one side to a corresponding point on the 
other. Female pore single, ftpermathecal pores in 7/8 and 8/9, 
in line with b . 

{Septa 7/8-9/10 considerably thickened, 6/7 somewhat so, 
10/11-14/15 becoming progressively thinner. Gizzard in v. INo 
calciferous glands. Intestine begins in xv. Testes and funnels 
free in x and xi. Seminal xesicles in ix and xii. Prostates 
extending from xviii to xxi, most bulky in xviii and xix, thinner 
and dorsally situated in xx and xxi; duct relatively stout and 
sharply curved. Spertnathecae with relatively large ovoid ampulla ; 
duct not sharply demarcated, as long as and nearly half as thick as 
ampulla, slightly curved; diverticulum club-shaped, arising from 
ental end oF duct, as long as and half as wide ns ampulla. 

Remarks. Penial setae are not mentioned in the original. 

Distribution. Trivandrum, 3.»Lmlia. 

35. Megascolex quintus iSteph. 

1913. Meqascolex quintus , Stephenson, Spot. Zeyi. viii, p. 268, 
pi. ii, figs. II, 12. 

Length 37 mm.; diameter 25 mm. Segments 139. Colour 
light grey* Prostoimum epilobous .5. Dorsal pores from 6/7. 
Setal ring interrupted irregularly dorsally, regularly ventrally ; 
aa=3 ah ; setup 12 per segment in front of clitellum. usually 16 
behind; a to / form a series of regular longitudinal lines, the 




Fig. 106 .—Megascolex quintus Stepli.; Fig. 107 .—Megascolex quintus Stepli.: 
male genital area. wperniathecn. 

remainder, when theie are more, being irregular; itb=zbc and de, 
but these are rather greater than cd and ef, */.<?., there is an 
indication of pairing; setae of segments ii-vi enlarged, especially 
a and b. Clitellum ? Male pores in line with &, on very small 
papillae. Spermathecal pores inconspicuous, a single pair, in 8/9, 
just external to the line of b. A male genital area (text-tig. 106) 
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embraces xviii, half of xvii, and two-thirds of xix; it includes the 
whole of the ventral surface, is slightly raised, and carries a pair 
of flat circular patches, each with a dark dot in the middle, 
situated in front of and internal to the male pores over the 
position of 17/18 (this groove being obliterated ventrally). 

Septa 8/9-13/14 considerably, 7/8 and 14/15-17/18 moderately 
thickened. Gizzard in vi. Culciferous glands as dilatations of 
the oesophagus in xv and xvi, Aery vascular, with lamellated walls 
internally. Intestine begins in xviii. Testes and funnels free in 
x and xi. Seminal vesicles racemose, in xi and xii. Prostates 
small, confined to xviii; duct thick, and straight except for a 
bend at its ental end. Spermatheeal ampulla elongated, some¬ 
what dilated at its ental end; duct not marked off, simply the 
prolongation of the narrower end of the ampulla; diverticulum 
finger-shaped, | as long as the main pouch or more, arising near 
the junction of the latter with the body-wall (text-fig. 107). No 
penial seta?. 

Jlemarks. The formulae for the intersetal distances are mis¬ 
printed in the original paper. The calciferous glands are more 
probably gland-like swellings of the oesophagus; it is not implied 
that they are set off from the oesophagus at all. 

Distribution . Pattipola, Ceylon. 

36. Megascolex ratus Corjn . 

1911. Megascolex ratus , Cognetti, Ann. Mag. A. 11. (8) vii, p. 300, 
pi. xiii, figs. 8'10. 

1913. Megascolex ratus , Michaelseu, Mt. 3his. Hamburg, xxx, p. 87. 

1916. Megascolex ratus, Stephenson, llec. Ind. Mus. xii, p.327. 

Length 230-315 mm.; maximum diameter 7-10 mm. Seg¬ 
ments 162-218. Colour dorsally violet-brown or dark violet, 
ventrally grey. Prostomium tanylobous, epilobous or pro- 
epilobous. Segments x-xiii biannular. Set a? closer set ventrally 
than dorsally ; in front of clitellum no dorsal break, or dorsal 
break irregular, while ventral break =2 ah ; behind clitellum 
««=2-4 ab, s'::=2-4 yz ; numbers about 180 in x, about 135 in 
middle of body. Clitellum saddle-shaped, xtv-xviii. Male pores 
each on a whitish tubercle, which is* supported on a swollen 
papilla, in line ith h ; setsB absent between the pores. Female 
pores paired. Spermatheeal pores two pairs, in 7/8 and 8 / 9 , in 
line with /. Paired papillae, all close to the midventral line, on 
16/17, 19/20, 20/21, and 21/22, sometimes on 14/15, 15/16, and 
22/23 in addition; those on 16/17 may be larger than the rest, 
and those^on 21 / 22 , or 20/21 and 21 / 22 , may be absent. 

Septa 7/8-12/13 much thickened. Gizzard in v (or vi?). 
Intestine begins in xiv. Testes aud funnels in x and xi, in large 
and tabulated sacs, which fuse dorsally to the oesophagus. Seminal 
vesicles finger-shaped, smaller than the testis sacs, in ix and xii. 
Prostates occupy xix-xxii, lobed at the margins ; duct strong, cylin¬ 
drical, passing first forwards and then inwards. Spermatheeal 
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ampulla transversely striped, more or less ovoid, but wider 
towards the ectal end; duct abruptly marked off, about one-third 
as broad and long as ampulla; diverticulum enclosed in duct-wall, 
but projects on its surface, small, with 4-7 oval seminal chambers, 
opening into ental end of duct. No penial seta?. 

Distribution . Coorloon, Chimungi, and Trivandrum, in S. India. 

37. Megascolex sarasinorum Mich. 

1897. Meyascolvx sarasinorum , Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 224, pi. fig. 5. 

1900. Meyascolex sarasinorum , Michaelsen, Tier, x, p, 231. 

1910. Megascolex sarasinorum , Michaelsen, Abh. Ver. Hamburg, 
xix, p. 83. 

Length 140-190 mm.; diameter 5j-7 mm. Segments 136- 
148. Colour ? (destroyed by preservative). Prostornium pro- 
lobous. Segments triannular in consequence of setal zone fprming 
a circular ridge. Lust dorsal pore in 5/6. Setae more closely 
set dorsally in anterior part of bodv ; setal rings almost closed; 
numbers 85/v, 94/x, 84/xix, 70/xxvi. Clitellum much swollen, 
saddle-shaped, xiv or ^xiv-j or if xviii (= ca., 4 or more); if 
clitellum iucludes whole of xiv the cushion which bears the female 
pores joins its two sides, so that it appears ring-shaped on the 
anterior part of xiv. Male pores Ventrally situated, on the mesial 
sides of prominent broad papilla). Female pores paired, on a 
transversely elongated cushion. Spermathecal pores one pair, in 
7/8. Sucker-like copulatory cushions, transversely oval, paired, 
in 9/10, 17/18, and 19/20; there may be others in 16/17 and 
20/21: those in front of the male pores the largest. 

Septum 6/7 very thin, 7/8-13/14 thickened, gradually more so 
towards the middle of the series. Gizzard in vi. No calciferous 
glands. Intestine begins in xvi. Last hearts in xiii. Two pairs 
of testes and funnels in x and xi, enclosed in testis sacs. Two 
pairs seminal vesicles, large, compressed racemose, in ix and xii. 
Prostates compressed racemose ; duct S-shaped. muscular. 
Spermathecal ampulla flatly ovoid, or in younger specimens 
tongue-shaped; with brbad scale-like bulging,—an evagination 
of the cavity of the ampulla at its ectal end; duct as broad as 
long, narrower than ampulla; diverticulum in angle between 
ampulla and duct, small, globular, containing a few seminal 
chambers; also in wall of duct are numerous small canals, 
widened to form small seminal chambers at their blind ends. 

Remarks. The similarity of this form to if. multispinus is so 
great that I should have considered it a variety only, if Michaelsen 
had not described them both in the same paper, and presumably,. 
therefore, had them under his observation about the same time, 
with an opportunity of comparing them. 

Distribution. Tnncomali, N. of Dam bulla and Trincomali, 
Kaniya near Trincomali, Mahavali Ganga,—all in Ceylou. 
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<38. Megascolex schmardae Mich. 

1897. Megascolex schmardce, Michaelsen, Mt. Mus. Hamburg, xiv, 
* p. 208, pi. figs. 80, 31. 

1900. Megascolex schmardce f Michaelsen, Tier, x, p. 220. 

Length ca. 60 mm.; diameter 3-3| mm. {Segments ca. 190. 
Colour grey to yellowish-grey. Prostomium? Dorsal pores 
present in front of clitellar region. Setae a enlarged, b less so, 
e less so again, etc.; aa=2-2^ ctb, ab=-2 be, be greater than cd , 
al greater than de % de greater than or equal to ef\ thenceforward 
spaces equal; dorsally the ring irregularly broken; lines a, b, 
and c regular, the rest more or less irregular. Clitellum ? (uot 
developed). Male pores in the line of b, on transverse papillae 
which extend between a and d. Spermathecal pores two pairs, 
in 7/8 and 8/9, between the lines of b and c Three copulatorv 
papilla, transversely elongated, taking up the space between 
s^tae «, longitudinally of the length of a segment, on x, xvii, and 
xix, mWventral. 

Septa 7/8-12/13 thickened. Gizzard in front of 7/8. Intestine 
begins in xv or xvi. Two pairs racemose seminal vesicles in xi 
and xii. Prostates racemose; duct narrow, straight. Sper- 
niathecal ampulla irregularly pear-shaped, often kinked; duct 
short, narrow, not sharply marked off; diverticulum slenderly 
club-shaped, about as long as ampulla, opening into duct. Penial 
setae 1*2 mm. long, maximum diameter 16 p, distally scarcely 
narrowed, distal fourth bent at an angle, tip flattened and hollowed, 
without ornamentation, the lateral margins of the flattening 
thickened. 

Remarks . Described from a single specimen of Sclunarda’s 
collection, preserved along with the type of Ji. brachycyclus. The 
specimen was mutilated, and without clitellum ; the segment 
which contained the gizzard was not exactly determined. 

Distribution . Katnapura, at the foot of Adam’s Peak, Ceylon. 

39. Megascolex sextus Steph. 

1913. Megascolex sextus , Stephenson, Spol. Zeyl. viii, p. 270, pi. ii, 
tigs. 13,14. 

1915. Megascolex sextus, Stephenson, Mem. Ind. Mus. vi, p. 88, 
pi. viii, fig. 24. 

Leugth 100 mm.; diameter 2 mm. Segments 114. Colour 
brown dorsally, seta) implanted on whitish rings; light grey 
\ entrally. Prostomium epilobous |, tongue faint 1 y cut off behind. 
Dorsal pores in anterior part of body in front of the grooves, the 
first on the posterior part of segment v. Setal rings almost closed 
.dorsally, ventrally aa=2ab, or often ab in front of clitellum ; 
intersetal intervals approximately the same in all parts of the ring; 
numbers 36/v, 40/ix, 36/xv, 50/xix, and 50 posteriorly. Cli elluin 
jxiv-xvi (=2£), not marked. Male pores on papillae one-fourth of 
circumference apart, no setae between the pores. Spermathecal 
pores in 6/7 and 7/8, nearly half the circumference apart. Genital 
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papillae two pairs; one in 9/10, transversely oval with eye-like 
markings in the centre, a little more than £ of circumference 
apart; the other pair in 17/18, as small whitish elevations slightly 



Fig. 108 .—Megawolex sextus Stepli.; spermatheca. 

internal to the line of the male pores; sometimes an additional 
pair, in 18/19, almost circular, eye-like, in line with tht& lie 
pores. 

Septa 9/10-13/14 may he slightly thickened. Gizzard in vii. 
Intestine begins in xiv or xv. Micronephridia in two rows in 
each segment, one in front of and the other behind the setal 
zone. Testes and funnels in x and xi, enclosed in testis sacs 
which approach, or actually fuse with, each other above the 
oesophagus. Seminal vesicles in xi and xii, comparatively small, 
not lobulated. Prostates occupy xviii-xxi, lobulated ; duct stout, 



Fig. 109 .—Megascolex sextm s Steph.; distal end of penial seta. 


originating in xix, and running forwards obliquely to end in xviii. 
Spermathecal ampulla somewhat, flattened, irregularly circular; 
duct very broad, nearly as long as ampulla, not sharply marked 
off; diverticulum very small, club-shaped, arising from middle or 
ental end of duct. Penial setae 1 uim. long, 15 fi thick at the 
middle; shaft, straight in its proximal two-thirds, distal third 
sometimes with wavy outline, tip curved through a quadrant and 
sharply pointed; about 0*08 mm. from the end there is a slight 
swelling at the situation of a ring of tooth like seulpturings which 
do not stand off from the shaft, and there may be one or two 
similar swellings more proximally, with rudimentary seulpturings. 



272 


MECUSCOLECIDJE. 


Remarks. The testis sacs and the posterior situation of the 
gizzard represent an approach to Pheretima ; these, with the 
position of the spermathecal pores, form a distinctive combination 
of characters. 

Distribution. Pattipola, Ceylon. 

40. Megascolex singhalensis Mich. 

1897. Megascolex singhalensis , Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 227, pi. figs. 16, 17. 

1900. Megascolex singhalensis , Michaelsen, Tier, x, p. 2-10. 

Length 115 mm.; diameter 5 mm. Segments 136, triannular, 
through setal zone being elevated to form a ridge. Colour whitish 
or grey (due to sublimate). Prostoiniurn epilobous j. No dorsal 
pores. Setal rings almost closed; the interval aa greater than 
ab , ab than 6c, etc., zz very irregular, = l|-4 yz ; in the anterior 
part of body seta a larger than 6, b than c, c than cl , etc.; numbers 
28/vi, 33/viii, 34/xiii, 40/xix, 41/xxvi. Clitellum ring-shaped, 
xiv-xvii (=4). Male pores scarcely one-fourth of circumference 
apart, behind the setal zone; no seta) between the pores. Female 
pores paired. .Spermathecal pores two pairs, in 7/8 and 8/9, in 
line with d. 

Septum 6/7 very tine, 7/8 rather stouter, 8/9-13/14 thickened. 
Gizzard in tront of 7/8 (? in vii). No calciferous glands. Intes¬ 
tine begins in xv. Last hearts in xiii. Two pairs of testis sacs, 
in x and xi. Two pairs of racemose seminal vesicles, in xii and 
xiii. Prostates with long loosely racemose glandular portion, 
extending through xviii-xxvi; duct long, thin, and evenly curved. 
Ovisacs present in xiv. Spermathecal ampulla an ovoid sac; duct 
well set off, two-thirds as long and one-third as thick as ampulla; 
diverticulum tubular, thinner than duct basally, and twice as long 
as duct, which it enters at its ectal end; numerous seminal 
chambers in the swollen eutal end of diverticulum ; and a small 
accessory diverticulum with two or three seminal chambers, on the 
ental portion of chief diverticulum. Penial setae 6-5 mm. long, 
80 fi thick proximaily, 50 p near distal end, bowed to form the 
third of a circle, with laterally rather widened, bluntly rounded 
smooth tip; proximal to tip numerous fine, narrow, not closely 
adpressed teeth. 

Distribution. Nuwara Eliya, Ceylon. 

41. Megascolex spectabilis Mich. 

1910. Megascolex spectabilis, Michaelsen, Abh. Ver. Hamburg, xix, 
p. 80, pi. figs. 10-12. 

Length 235-320 mm.; diameter 5|-9 to 7-10 mm. Segments 
157-174. Colour dorsally bluish to violet grey, fading ventral wards 
to a light yellowish-grey. Prostomium epilobous tongue open 
behind. First dorsal pore 9/10 (or perhaps 8/9). Set© on ridges, 
small in anterior part and middle of body, fairly large towards 
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liiuder end; ventral break indistinct in anterior part, distinct 
but small further back ; dorsal break in general distinct and fairly 
wide; numbers58/x,50/xix,59/xxv,30-40/cl-clx. Clitellum ring- 
shaped, xiv-xvii ( = 4). Male pores on small transversely oval 
papillae, or sometimes depressed, about one-fourth of circumference 
apart; no setae between the pores. Female pores paired. Sper- 
mathecal pores one pair, Ventro-lateral, in 8/9, about f* 0 of 
circumference apart. A pair of small grey circular glandular 
areas in 17/18, surrounded by a whitish wall; they lie in front of 
the male papillae, their centres a little lateral to the lines of the 
pores; they bear the openings of the accessory glands. 

Septa 7/8-13/14 thickened, those in the middle of the series 
most. (Esophagus with calciferous gland-like swellings seg- 
mentally in x-xiii. Funnels in x and xi, these segments being 
tilled out by masses of spermatozoa; if testis sacs are present, 
they must be extremely delicate structures. Seminal vesicles 
small, apparently vestigial, in xi and xii. Prostates large, 
occupying a number of segments, thickly tongue-shaped, com¬ 
pactly racemose, consisting of closely ad pressed lobules; duct of 
the same thickness throughout, bent, muscular. # An accessory 
gland in front of each prostate, opening in 17/18 (v. sup.); each 
is about half as long and thick as the prostate, with a smooth 
surface, and consists apparently of a tube with closely adpressed 
undulations; the duct, or narrower ectal end, is not distinctly 
marked off. Spermathecao with very large ampulla; duct very 
short and cone-shaped, concealed by the ampulla; diverticulum 
ovoid, with indistinct stalk, small, attached to ental end of duct: 
a still smaller secondary diverticulum, unstalked and roundish, 
comprising several seminal chambers, on under side of primary 
diverticulum. Penial seUe 2 nun. long, 85 p thick proxirnally, 
almost straight in the proximal half, curved in the distal half 
and most so at the distal end ; this end flattened in a plane at 
right angles to that of the curve of the shaft, though not broadened ; 
the distal fourth, except the extreme tip, ornamented with very 
fine, closely set, slightly curved zigzag striae. 

Remarks. The gizzard is not mentioned. Accessory prostatic 
glands occur also in M. acanthodriloides , cingulatas , and ceylonicus ; 
M. narcliyensis also has relations to this group; compare the penial 
setae of that and the present form. 

Distribution . Vaxvella, Ceylon. 

42. Megascolex sylvicola (Mich.). 

1907. Lampito sylvicola , Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 161, text-tig. 9. 

1909. Lampito sylvicola , Michaelsen,' Mem, Ind. Mus. i r p. 181, 
pi. xiii, tig. 19, text-fig. 15. 

Length 185 mm.; diameter 2£-3£ mm. Segments ca. 200. 
Colour a uniform light grey. Prostomium epilobous tongue 
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narrbw. First dorsal pore in 9/10. Setae small, rather enlarged 
in the anterior half of the anteclitellar region; rings irregularly 
but broadly interrupted dorsally, especially at the anterior end; 
regularly broken ventrally, aa=ca. 2a6; setae a and 6 regularly 
placed throughout the body; numbers 10/iii, 12/iv, 11/v^ 15/xiii, 
21/xvii, 27/xxiv, and ca. 30 at the hinder end. Clitellum? Male 
pores between the lines a and b , on minute papillae, the papillae 
surrounded by a common whitish wall of dumbbell shape* Sper- 
mathecal pores in the line of a, in 7/8 and 8/9. A large rectan¬ 
gular cushion with rounded corners, broader transversely, on the 
anterior part of xix, laterally reaching about to the line d % and 
pressing back somewhat the setal zone, which is at its hinder 
margin. 

Septa 6/7-13/14 thickened, especially 7/8-9/10, Gizzard large, 
in vi (? v). (Esophagus simple, without set-on calciferous glands, 
a little swollen in xiii (? and in some neighbouring segments). 
Typhlosole small' and indistiabjb. Last heart in xiii. Behind 
clitellum in each segment a pair of meganephridia as well as a 
number of micronephridia; in front of this only micronephridia. 
Bunnels free ip xi. Seminal vesicles, racemose, in xii. Prostates 



Fig. 110.— Megascolex sylvicola (Mich.); spermatheca made 
transparent by acetic acid; x 15. 

split into two parts, each part with some more or less deep 
incisures; duct fairly long and thin, irregularly undulatiug. 
Spermathecal ampulla pear-shaped, passing without break into 
the duct: duct twice as long and at its beginning half as thick as 
the ampulla, but becomes thinner towards its ectal end; two 
diverticula, club-shaped or nearly cylindrical, about half as long 
and thick as the duct, opening opposite to each other into the 
duct below its middle, each with a single seminal chamber (text- 
fig. 110). No penial set®. 

Distribution . Tiger Shola, near Kodaikanal, Palni Hills 
S. India. 

43. Megascolex templetonianus Rosa. 

1892. Megascolex templetonianus, Rosa, Boll. Mus. Torino vii 
no. 131, p. 1. y 9 
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1893. Meyascolex templetonianus , Ude, Z. wiss. Zool. lvii, p. 65, 
pi. iv, figs. 13, 14 a, 146, 15. 

1897. Meyascolex templetonianus , Micliaelsen, Mt. Mus. Hamburg, 
xiv, p. 213, pi. fig. 11. 

1900. Meyascolex templetonianus ) Micliaelsen, Tier. x. p. 232. 

Length 250-560 mm.; diameter 10-12 mm. Segments 240- 
570. Colour yellowish to greenish grey. Prostomium without 
dorsal process. First dorsal pore in 11/12 or 12/13. Setal rings 
interrupted dorsally and veil trail y ; aa=ca. 4ab and =2 zz\ 
numbers 62/xii, and further back up to 112. Clirellum ^xiv- 
ixvii (=3)? Male pores ventrally situated, on small papillsB in 
a rectangular depressed area, which has swollen lateral borders 
and extends over ^xvii, xviii, and xix. Female pore single. 
Spermathecal pores in 7/8 and 8/9, ventrolateral, in line with h 
or i. Copulatory papillae flat, transversely elongated, in line 
with the male pores, on the binder part of xvii, both anteriorly 
and posteriorly on xix, and often an the anterior part of xx— 
three or four pairs in all; sometimes also a number of circular, 
less distinct spots on xviii. 

Septa 5'6 or 6/7-14/15 thickened, especially the. four or five 
anterior of these, Ghzzard in v. Two pairs of funnels in x and 
xi. Two pairs of seminal vesicles in xi and xii. Prostates race¬ 
mose, glandular portion deeply incised, cleft into two. Sper- 
mathecffl tubular, duct thin and very short; small finger-shaped 
diverticulum arising from the ectal end. Penial setae 1-6 mm. 
long, 80ft in maximum diameter; distal end slightly bent, 
sharpened in chisel-fashion, and slightly excavated (i.e., the 
terminal edge cut out in an arc); ornamentation of numerous fine 
zigzag transverse ridges. 

Remarks. The two points of the penial setae are not seen 
separately in thd usual position, since they cover each other. 

This species is remarkably similar to M. funis; 1 should have 
been tempted to unite the latter with the present species, but 
for the fact that Micliaelsen had examples of both under his eyes 
while he was writing his paper (Mt. Mus. Hamburg, xiv). 

Distribution. Colombo, Ceylon. 

44. Megascolex travancorensis Mich. 

1910. Meyascolex travancorensis f. typxca , Michaelsen, Abb. Ver. 

Hamburg, p. 72, pi. fig 16. 

1913. Meyascolex travancorensis var. typicus , Michaelsen, Mt. 

Mus. Hamburg, xxx, p. 85, text-fig. Ill b. 

Length 125 mm.; diameter 1^-2 mm. Segments 280. Colour 
grey, non pigmented. Prostomium indistinctly epilobous. First 
dorsal pore in 4/5. Setae on ii-vi enlarged, distinctly paired in 
the first two, three or four seta-bearing segments; rings inter¬ 
rupted fairly widely both dorsally and ventrally, the ventral 
interval very regular; the setae form more or less regular longi¬ 
tudinal lines, especially those on the ventral surface on the 

T 2 
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anterior part of the body; numbers —3 pairs on each side in ii 
and Hi, 3 or 4 pairs on each side in iv, 4 pairs or 9 setae on each 
side in v, ca, 20/vii and ix, 23-25/x-xxv. ClitelJurn ? Male pores 
in the setal zone in the line of 6, oil slightly raised cushions, which 
are egg-shaped, their inner borders approximated and parallel, 
their narrower poles directed forwards; both cushions together 
almo>t fill up a somewhat depressed median area, which is bounded 
laterally and in front by a .slight wall. Female pores paired. 
Spermathecal pores two pairs, between a and b, in 7/8 and 8/9, 
about fa of the circumference apart. 

Septa 6/7-12/13 thickened, the last slightly, the rest more 
strongly. Gizzard large, in vi. No calcifcrous glands. Funnels 
free in x and xi. Seminal vesicles fairly small, compactly race¬ 
mose, in xi and xii. Prostates fairly large, rather long, irregularly 
rectangular, w ith deeply incised and uneven surface; duct fairly 
long, its ectal portion longitudinal in direction, fairly thick, with 
muscular shimmer; the longer ental portion winding, about half 
as thick, less glancing, especially at the beginning, where it is 
concealed by the gland. No copulatory sacs. Spermathecal 
ampulla large, pear-shaped, much narrowed and usually much 
bent at its ectal end ; duct still thinner, very short, mostly con¬ 
cealed in the body-wall; diverticulum enters the ectal end of 
ampulla, is narrowly club-shaped and somewhat bent at its ectal 
end; a mass at the ectal end of ampulla seems to represent an 
incompletely formed spermatophore. No penial setae. 

Remarks, The form of the spermatheCcT relates this form to 
M. konkanensis. 

Distribution, Pallode, Travancore, S. India. 
a. var. quilonensis Mich, 

1910. Megaseolex truvancorensis var. quibmensix, Miclnielsen, Abh. 

Ver. Hamburg, xix, p. 74, pi. figs. 17, 18. 

191-3. Megaseolex travancoremis var. (jutionensis, Michnelsen, Mt. 

Mus. Hamburg, xxx, p. 85, text-tig. Ill C 1 . 

Length 85 mm.; diameter 1-2 min. Segments 180. Colour 
light grey, non-pigmented. Prosfomium epilobous i. Pairing 
of setae in anterior segments not distinguishable ; numbers 12/ii— 
vii, IG/xi, 20/xiii, 22/xxv. Clitellum ring-shaped, including 
fa of xiii and fa of xvii (= 3jf). Male pores ca. fa circumference 
apart, in a common transverse groove ; in front of this, in 17/18, 
a transversely oval, indistinctly limited glandular cushion. 
Spermathecal pores in 7/8 and 8/9, in line with a, ca. -J 0 - of 
circumference apart. Prostates extend through ten segments ; the 
duct is very thin in its ental third. Spermathecal ampulla broad 
and flat, irregularly bulged; diverticulum very long, longer than, 
in the type-form of the species; spermatophores ill ectal part of 
ampulla spherical (once two spermatophores in one ampulla). 

Distribution. Shasthancottah, near Quilon, Travancore. 
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b. var. ghatensis Mich. 

]910. Megascolex travaucoremis vir. ghatensis, Micliftelsen, Abli. 
Ver. Hamburg, xix, p. 75. 

1913. Megascolex travancorensis var. ghatensis , Micliaelseii, Mt. 
Hus. Hamburg, xxx, p. 85, text-fig. Ill 1). 

Length ca. 80 mm.; diameter 1-1£ nun. Segments ca. 185. 
Colour light to dark grey, unpigmented. Set® not paired in 
anterior segments; numbers 12/ii-iii, 16/iv, 18/v-xiii, 20/xxv. 
Clitelluni ring-shaped, xiv-J xvii ( = 3^)? Male pores in setal 
zone, ca. fa of circumference apart, on small roundish papilla?; 
a median ventral male field, somewhat depressed, shield-shaped, 
extending backwards to setal zone of xix; the male pores appear 
as inesially projecting swellings of the prominent border of the 
area. Spermathecal pores in 7/8 and 8/9, medial from the line 
of ca. fa of circumference apart. Prostates and spermatheca 
as in var. quilonensis ; for the rest as in the typical form of the 
species. 

Distribution . Maddatlioray, Travancore. 

c. iar. bonaccordensis Mich. 

1913. Megascolex travancorensis \ ar. bonaccordensis , Micliaelseii, 
31 1. Mils. Hamburg, xxx, p. 84, text-fig. ill A. 

Length 2.50 mm.; diameter mm. Segments ca. 300. 

C olour pale, non-pigmented. Body extremely long and thin. 
Ventral set® in anterior region enlarged (as far as vi); rings 
distinctly and regularly broken ventrally, aa~2 ab, set® a in 
regular longitudinal lines; dorsally rings not broken; set® not 
in pairs ; numbers 12/ii, 16/iii, 20/xvi, 2o/xxvi,45/cclxxx(i.e., the 
numbers are much greater posteriorly). Clitellum ring-shaped, 
£ xiii-j xvii (=4). Male field trapeze-shaped, with rounded 
angles, broader than long, flat and sucker-like, projecting at the 
sides of the animal, extending from a little behind the setal zone 
of xvii to a little behind that of xviii; the heart-shaped centre 
and anterior and lateral borders of the area are raised, a depressed 
portion being left on each side of tlie heart-shaped figure, and a 
deeper depression, transverse in direction, behind,at the posterior 
border of the area ; the lateral depressions are almost filled up by 
flat elevations, so that the actually depressed portion is confined 
to a groove around these and to the transverse depression at the 
posterior border. The posterior ends of the lateral borders are 
turned in towards the middle line as papill®, which are doubtless 
the male porophores. Female pore single. Spermathecal pores 
two pairs, in 7/8 and 8/9, iu line w ith b. 

Septa 5/6-14/15 thickened, the middle ones of the series most. 
Gizzard large 1 , in v. Prpstates lobed and uneven, in xvii-xxi, 
much constricted by the septa; duct S" s ^ a P e( ^> fairly thick and 
muscular in its ectal, thinner and not shining in its ental part. 
Spermathecal ampulla sac-like in its ental, narrow in its ectal 
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portion; duct small, a little thinner than the ectal part of the 
ampulla; diverticulum narrowly club-shaped, opening into the 
duct, about half as long as main pouch. 

Distribution . Bonaccord, Tra van core. 


d. var. peUtagonalis (StepL). 

1916. Megascolex pentag&nali*, Stephenson, Rec. Ind. Mus. xii, 
p. 331, pi. xxxii, figs. 23, 24. 

Length more than 108 mm.; diameter 3 mm. Segments 

more than 94. Colour a uniform medium grey. Secondary 
annulation in segments vii-ix. Anterior end truncated; pro- 
stomium small, triangular, the posterior angle pointed. First 
dorsal pore in 5/6. Ventral setal gap = 2 ab in front of clitellum, 
ab behind it; dorsal gap large, 4-5 yz in front of clitellum, 6 or 
even 8 yz posteriorly; ventral setae in fairly regular longitudinal 
lines, dorsal setoe not; ventral setae of viii and ix remarkably 
small; numbers 14/v, 16/x, 14/xii, 13/xix, 19/xxii, 20 or 22 
further back, 32 at hinder end of the (incomplete) specimen. 


xm 


big. 111 .—Megascolcx travancorensis Mich. var. gcntagonahs , 
male genital field. 



Clitellum not definitely limited, xiv-^xvii (=3|). Male field 
(text-fig. Ill) on xviii, pentagonal in shape, with the base for¬ 
wards, the whole occupying the anterior two-thirds of the segment; 
the lateral angles produced outwards, and the whole area surrounded 
by a groove and marked by an inverted T-shaped depression. 
Male pores under the overhanging posterior sides of the pentagon, 
near the lateral angles, in line with selao h. Spermathecal pores 
small, in 7/8 and 8/9, in line with b. 

Septa 6/7-10/11 considerably thickened, the next few mode¬ 
rately so, and then gradually thinner as far as 16/17. Gizzard 
in v, firm and barrel-shaped. No caleiferous glands. Intestine 
begins in xvi. Prostates long, band-like, touch incised, extending 
from xvii to xx; duct sinuous or curled, passing backwards to its 
opening, its ental portion being the thinnest. Spermathecal 
ampulla sausage-shaped, bent near its ental end, the ental end 
being slightly dilated; duct short, half as thick as ampulla; 
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diverticulum from junction of duct and ampulla, more than half 
as long as ampulla,-thin, tubular, with a slight dilatation at its 
ental end (text-fig. 112 ). 

Distribution, Trivandrum, Travancore. 



Fig. 112.— Megascolex fravancorenais Mich. var. pentagonals, 
spermatheca. 

Remarks on the several forms belonging to the species. The forms 
constitute an almost unbroken series, bonaccordensis , the largest, 
being at one end, ghatensis, the smallest, at the other; the next 
largest, tgpica and pentagoncdis , come near bonaccordensis , and the 
second smallest, quilonensis , near ghatensis. The male field of 
Michaelsen’s forms are illustrated by a series of diagrams in 
Michaelsen’s paper of 1913, and that of pentagonalis in mine 
of 1916 (reproduced here as text-fig. Ill); all can be reduced 
more or less to a common type ; it is possible that the differences 
are to some extent unreal, and due to varying states of con¬ 
traction. 

A renewed examination of var. pentagonalis does indeed seem 
to show that the male pores are as described above ; but from 
internal inspection they appear to be in line with set® c, about in 
the setal zone ; there is no outward indication of a pore here, this 
position corresponding to the extreme outer angle of the marginal 
groove. 

45. Megascolex trilobatus (Stejrit.). 

1914. Lampito tnlobata , Stephenson, Rec. Ind. Mus. x, p. 340, 
pi. xxxvi, figs. 2-4. 

Length 86 mm.; maximum diameter 4 mm. Segments 160. 
Colour light brown dorsally, with mid-dorsal purple streak behiud 
clitellum. Ventral surface flattened. Prostomium combined 
pro- and epilobous tongue not cut off behind. Dorsal pores 
from 11/12. Setal rings almost closed dorsally, but the interval 
irregular; ventrally aa=2£-3a&, or even 4a& in front of 
clitellum ; the largest interval is 06 , and the largest set® are a ; 
numbers 28/v, 40/ix, 44/xii, 34/xix, and 32-34 more posteriorly. 
Clitellum extends over | xiy-xvii (=*3§) Male pores between 
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b and c, nearly a quarter of circumference apWi, each pore on, and 
near the outer border of, a raised flat glandular area; the area 
takes up the whole length of the segment, and has a semicircular 
inner border and an indented outer margin the outline of which 
forms three lobes. Female pore apparently single. Spermathecal 
pores small, in 6/7, 7/8, and 8/9, about in the lateral line of 
the body. 

Septa 6/7-8/9 considerably and 9/10-11/12 greatly thickened, 
the thickening rapidly diminishing behind this. Gizzard in v, 
semi-ellipsoidal, its anterior end joined to a soft wide portion 
of the oesophagus. No set-off calciferous glands; oesophagus with 
lamellated internal wall in some of the anterior segments, wheije 
it is slightly dilated. Intestine begins in xx. Last heart in xiii. 
Meganephridia and micronephridia coexist behind xx ; in xx and 
in front only micronephridia, which are in numbers on the septa, 
and extremely dense on the body-wall in xv-xvii, but are rare or 
absent on the parietes elsewhere. Funnels free in x and xi. 
♦Seminal vesicles in xii, lobulated, curving round the gut so as to 
meet dorsallv. Prostates of considerable size, confined to xviii, 
lobulated; duct stout, white and shining, short and only slightly 
bent. Spermathecal ampulla large, irregularly shaped, variable in 
form ; no distinct duct, only a narrowing of ampulla where it 
reaches body-wall; two diverticula, small, elongated, and rather 
club-shaped, opposite each other, given off from the ectal end of 
the main pouch. Penial setae 1*2 nun. long, 36 p in maximum 
thickness, gently curved; distal end of shaft armed*with tri¬ 
angular teeth of some size, extending further up the shaft oil the 
outside of the curve than on the inside; tip scooped out like a 
horseshoe, with a web spanning the concavity. 

Distribution. Baroda. 

46. Megascolex trivandranus Steph. 

1916. Megascolex trivandranus , Stephenson, Rec. Iml. Mus. xii, 
p. 330, pi. xxxii, figs. 25, 26, 

Length 72 mm.; diameter 2mm. Segments 136. Colour grey, 
with darker mid-dorsal* line; clitelluiu reddish-brown. Pro- 
stomium epilobous ^ to Dorsal pores from 5/6. Dorsal 
setal gap=2-3iyr, ventral=3 aft, or it may be 4 ab behind the 
clitellum; the iutersetal distances increase towards the sides, 
ab being the smallest; numbers 36/v, 43/ix, 41/xii, 34/xix, and 
29 in the middle of the body. Clitellum xiv-xvii (=4). Male 
pores on small papillae in line with c, or be, at. the ends of a trans¬ 
versely elongated depression deepest at the ends and slightly 
convex forwards; the depression is surrounded by a whitish lip, 
and with the lip takes up the whole length of the segment (text- 
fig. 113). Spermathecal pores on minute papillae, in 7/8 and 8/9, 
just external to the line of ft. 

Septum 7/8 slightly thickened; thenceforward septa mode¬ 
rately thickened up to 11/12, thence decreasingly so to 15/16. 
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Gizzard with a smaller portion in v, a larger portion in vi, sub- 
spherical, anterior end flattened. (Esophagus segmentally swollen 
and vascular in ix-xiv. Intestine begins in xvi. Last heart in 
xiii, Nephridia behind clitellum arranged in a single row just 
behind the septum in each segment; in front of elitellutn none 
on parietes, but stalked tufts by the side of oesophagus, the first 
of the series large and connected with hinder angle of pharynx. 
Funnels free in x and xi. Seminal vesicles, racemose, in xi and 



Fig. 113 .—Megascolex frivandra/ius 
Stepk.; male genital field. 


Fig. 114 .—Megasuolex trivandranns 
Steph.; spermatheca. 



xii, ■^posterior pair the larger. Prostates small, confined to 
xv ih»^B^les closelv compacted; duct relatively stout, passing 
trans’wBely inwards, thinner at its ental end and gradually 
widening. Spermathecal ampulla smooth and ovoid ; duct rela¬ 
tively stout, two-thirds as long and half as broad as ampulla ; 
diverticulum two-thirds as long again as duct and ampulla together, 
tubular, coiled and twisted, arising from ectai end of duct, at its 
free end a small spherical chamber with simple cavity (text- 
fig. 114). No penial setie. 

Remarks. There is a mistake as to the length of the diverticulum 
in the original text—see the figure, which shows it correctly. 

The species is closelv related to M, cochinensis with its var. 
phascolas . It is a smaller worm, however, the gizzard is more 
posterior, the length of the spermatheeal diverticulum is much 
greater, and the male field lias a different conformation. 

Distribution. Trivandrum, Travaneore. 


47. Megascolex varians Mich, 

1897. Megascolex varians , Michaelsen, Mt. Mus. Hamburg, xiv. 
p* 201, pi. figs. 24,25. 

1900. Megascolex varians , Michaelsen, Tier, x, p. 220. 

Length 85-290 mm.; maximum diameter 3-7 mm. Segments 
136-252, triannular or still further subdivided. Prostomium 
prolobous. First dorsal pore in 6/7 (? 5/6). Setae in anterior 
part of body mostly in 16 regular longitudinal rows, behind the 
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clitellum up to 20, further back up to 24 per segment; in the 
posterior part only a and b in regular lines; ventral gap=2-2J ab; 
aorsal gap in front~4£ yz , behind is irregular, but mostly smaller. 
Clitellum swollen, ring-shaped, xiv-xvii (*=4). Male pores in 
line with b , on papillae which are accompanied laterally by curved 
longitudinal walls. Female pore single. Spermathecal pores 
two pairs, in 7/8 and 8/9. in line with b . Copulatory cushions 
with central pit, mostly unpaired, seldom paired, but when 
unpaired not always median, on segments viii-xiii, xv-xvii, xix- 
xxii or some of these, taking up the whole length of the segment; 
they are the rule on xii and xiii, but are very often absent on 
x and xi; very variable, seldom altogether wanting ; on the 
clitellum they are Hat, not raised. 

Septum 5/6 very thin, 6/7-11/12 thickened, the first less than 
the rest. Gizzard in v (and ? | vi). No calciferous glands. 
Intestine begins in xix. Last hearts in xiii. Testes and funnels 
two pairs, free. Seminal vesicles racemose, in xi and xii. 
Prostates with small glandular portion; duct narrow, forming a 
single spiral turn. Spermathecal ampulla an irregular sac; duct 
short, narrow; diverticulum finger-shaped, somewhat thinner 
and longer than the duct, which it joins at the ectal end of the 
latter. Penial setae in two sacs on each side, representing seta? 
a and 6, several setae in each sac; 2*5 mm. long, 35/a thick in 
the middle, almost straight, bowed at each end, bluntly pointed, 
ornamented with numerous broad and not very closely pdpressed 
teeth, irregularly placed. 

BemctrJcs. There are astonishing variations in the size of the 
mature worms. 

Distribution. Nnwara Eliva, and probably Peradeniya, both in 
Ceylon. 

a . var. simplex Mich. 

1897. Meyascolex varians var. simplex , Michaelaen, Mt. Mus. 
Hamburg, xiv, p. 207, pi. fig. 23. 

1900. Meyascolex varians var. simplex , Michaelsen, Tier, x, p. 221. 

1913. Meyascolex annandalei, Stephenson, Spol. Zeyl. viii, p. 203. 

1913. Meyascolex curtus, Stephenson, Spol. Zeyl. viii, p. 267, pi. ii, 
fig. 10. 

1915. Meyascolex varians var. simplex , Stephenson, Mem. Ind. 
Mus. vi, p. 88. 

Length 62-90 mm.; maximum diameter 2^-3 mm. Segments 
114-184. Colour light grey or olive. Prostomium prolobous, 
or epilobous First dorsal pore 9/10. Setal rings broken 
dorsally and ventrally; zz = 2 yz anteriorly and 4 yz behind, cia =3 ab 
in front of and 4 ab behind clitellum ; in front of clitellum setae 
arranged in regular longitudinal lines, in 6 pairs on each side ; in 
the hinder part, while the number of setae is about the same, 
those in the lateral region are more irregularly distributed. 
Clitellum xiv-xvii ( = 4). Male pores in line with 5, on small 
papillae of circumference apart, the surrounding area 
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thickened and wrinkled. Spermathecal pores one pair, in line 
with 6, in 8/9. Oopulatory cushions variable; behind the clitellum 
none, one (most usually), or two, on xx . . . . xxiv; and one, a 
pair, or three in front of this, on ix . . . . xii, or on xv. 

Some of the septa 7/8-10/11 thickened. Gizzard in vi. Pros¬ 
tates small and compact; duct thin and straight. Spermathecal 
ampulla of an inverted pear-shape; duct of moderate thick¬ 
ness; diverticulum very long, 3-4 times as long as ampulla, 



Fig. 115 .—Mcgancolex varians Mich. var. simplex ; 
distal end of penial seta. 

tubular, coiled or bent on itself. Penial setae (text-fig. 1L5) 
up to 7 '25 mm. long, 24 p thick, tapering to a blunt point; distal 
end slightly broadened and flattened; ornamentation of small 
triangular teeth irregularly distributed all round. 

Distribution . Nuwara Eliya and Pattipola, Ceylon. 
b. var. insolitus Steph. 

1915. Megascolex varians var. insolitus , Stephenson, Mem. Ind. 

Mus. vi, p. 86, pi. viii, figs. 22, 23.. 

Length variable, up to 70 mm.; maximum diameter 3 mm. Seg¬ 
ments 111. Colour light grey, both dorsally and ventrally. Pro- 
stomium prolobous. Dorsal pores from 6/7. Dorsal break in front 
of clitellum =2-2|ys, behind =3-3 %yz\ ventrally in front of 
clitellum aa=2£ ab, behind =3a6, and more posteriorly =?4 ab; 
the intervals ab and be are larger than the rest, and a and b are 
arranged in regular lines; setoe a and b larger than the rest, and 
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the set© of segments ii-vii larger than those of other segments; 
numbers 22/v, 24/ix, 22/xii, 27/xix, and 31 further back. Cli- 
tellum xiv-xvii ( = 4). Male pores in line with b> ca. one-fifth 
of circumference apart, on slight papillae which are partly sur¬ 
rounded by grooves in front and behind. Female pore single, on 
xv, rather in front of setal zone, in a darker slightly depressed 
urea. Spermathecal pores one pair, in 8/9, in line with b, a quarter 



Fig. 117.— Mef/axcotcjr variansyiich. var. 
tnsohtus ; distal ond of penial seta 
(the whole of the portion which is 
beset with spines is shown); X220. 


of circumference apart. A papilla constantly on xii, transversely 
oval, taking up the whole length of the segment; others may be 
present, one on xx, or one on xiii; these may or may not 
be median. 

Septum 8/9 slightly thickened, 9/10 considertibly, thence 
diminishiugly so as far as the prostatic region. (xizzard large, 
barrel-shaped, in v and vi (?). No calciferous glands ; paired ovoid 
swellings of the oesophagus in xiv-xvi, and also less markedly in 
rvii. Ovaries in xiii, large, flattened and plate-like; funnels in 
xiii; oviducts converge and meet underneath the nerve cord, then 
enter body-wall just in front of the attachment of septum 14/15. 
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Spermathecal apparatus variable; ampulla large, egg-shaped; 
duct proceeds from wider pole of ampulla, varies in length, may 
be fully as long as ampulla or considerably shorter, stout, nar¬ 
rowest at ectal end, where it gives origin to diverticulum: diverti¬ 
culum tubular, longer than ampulla and duct together, and 
about as thick as the duct. Penial setae 5 mm. long, 27ft thick 
near the tip, nearly straight; the free end slightly expanded, 
transversely cut across at the tip, and thinned in the middle, so 
as to give a web stretching between the two limbs of a fork; a 
number of irregularly arranged spines project from the distal- 
most portion of the shaft; the penial sacs are enormously long, 
extending back to be attached in xxvi. 

Remarks. The name insolitus is given to this variety on account 
of the anomalous situation of the female pore. 

Distribution . Horton Plains, Ceylon. 

48. Megascolex vilpattiensis (Mich.). 

1907. Lampito vilpattiensis , Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 100, text-fig. 8. 

1909. Lampito vilpattiensis, Michaelsen, Mem. Ind. Mus. i, p. I79 y 

pi. xiii, fig. 18. 

1910. Meyascole.v vilpattiensis, Michaelsen, Mjubergs Austral. 

Exp. p. 52. 

Length 70-90 mm.; maximum diameter 2-21 mm. Segments 
154-178. Colour a uniform light grey. Prostomium indistinctly 
epilobous ea. 3, tongue narrow. Eirst dorsal pore in 10/11. 
Seise enlarged at ends of body, especially ventraily; rings regu¬ 
larly interrupted dorsallyand ven trailer, «« = 11-2 ab, zz~2-3yz; 
setae a and b regularly disposed throughout the body, paired, ah 
being mostly smaller than be ; in ii, iii, and sometimes iv, the seta) 
are in four pairs, the ventral pairs much closer than the lateral; 
numbers 8/ii-iii, 8 or 9/iv, 9 or 10/v, 9-11/ix, ca. 11 /xiii, ca. 
21/xix, ca. 24/xxvi, at hinder end ca. 26. Clitellum ring-shaped, 
xiii—xviii (=6). Male pores between the lines a and b , about oue- 
tenth of circumference apart, on small papillae which are directed 
forwards. Female pores paired. Spermathecal pores two pairs, 
in 7/8 and 8/9, in line with «, about one-eighth of circumference 
apart. A pair of glandular cushions, shortly oval or egg-shaped, 
their long axes converging posteriorly, on 17/18, extending nearly 
as far as the setal zones of xvii and xviii, and laterally approxi¬ 
mately from the line a to the line c. 

Septa 6/7-12/13 thickened, especially 8/9 and 9/10. Gizzard 
large, cylindrical, in v. No calciferous glands. Last heart in xiii. 
In the postclitellar segments at least, a pair of mega- as well as a 
number of micronephridia. One pair of funnels free in xi. One 
pair seminal vesicles, broad, racemose, in xii. Prostates with flat, 
broad, almost band-like glandular part, with some deep iucisures 
and lobes, and numerous fine furrows; duct from the middle of 
the inner border, very long, irregularly coiled, thin, but increasing 
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in thickness towards the ectal end. Spermafchecal ampulla oval; 
duet fairly abruptly set off, about twice as long and half as thick 
as ampulla; two diverticula, opposite each other, nearly straight, 



Fig. 118.— Megascolex vilpattiensis (Mich.); spernmtbeca 
made transparent by acetic acid; X 18. 

sausage-shaped, half as long or nearly as long as and half as thick 
as the duct, into the ectal end of which they open (text-fig. 118). 
No penial set®. 

Distribution . Vilpatti, Palni Hills, S. India. 

49. Megascolex willeyi Mich. 

1909. Megascolex willeyi , Michaelsen, Spol. Zeyl. vi, p. 96, text- 

figs. 1, 2 a, 2 b, 3. 

1910. Megascolex willeyi , Michaelsen, Abb. Ver. Hamburg, p. 68, 

pi. figs. 19, 20. 

Length 40-55 mm.; diameter 2 £-3 inm. Segments ca. 140. 
Colour yellowish-grey, nonpigmented; clitellum brownish-grey; 
the living animals whitish. Prostomium combined pro- and epi- 
lobous tongue almost square, open behind. Dorsal pores 
begin from 9/10. Set® at the ends of the body somewhat 
enlarged ; set® aa in regular lines on each side, the others not so 
regular, or not regular for long distances; numbers of set® in 
anterior part 8, in middle and hinder parts 12, in anterior part 
arranged in wide pairs, while aa=2a& and dd — 5ccl\ further 
back aa still as2 ab, but the median dorsal distance varies, e. </., 
=:2efor4ef. Clitellum ring-shaped, xiv-xvii (=4). Male 
pores in or a little lateral to the line of b, at the tip of apparently 
non-retractile penes, which arise on each side from the hinder 
part of segment xviii, and are flattened antero-posteriorly, and of 
the shape of an equilateral triangle. Female pores either paired, 
or single and median. Spermathecal pores two pairs, in 7/8 and 
8/9, in the line of 6, about one-third of circumference apart. A 
pair of flat transversely oval papill® usually on the anterior part 
of xviii in the line of the ventral pair of set®; these may be repre¬ 
sented by a single median papilla; sometimes a pair of rounder 
papill® on xix, in front of the pairs of ventral set®; occasionally 
paired papill® in a similar position on ix and x. 

Septa 7/8-11/12 slightly thickened. A large gizzard in vi 
(or perhaps v). No calciferous glands. Funnels free in x and xi. 
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Semina] vesicles compactly racemose, in xi and xii. Prostates 
small, glandular part racemose or rather villous, the lobules being 
loosely compacted; duct about as long as glandular portion, 
straight, fairly thick, spindle-shaped, with muscular shimmer. 
Spermathecal ampulla pear-shaped; duct not sharply marked off, 
short and thin; diverticulum arising from duct, very small, 
tubular, a quarter as long as ampulla and duct together, con¬ 
sisting of a number of minute seminal chambers without central 
lumen. Penial setae slender, ca. 1 mm. long, proximally 13/x thick, 
at distal end 5 fx ; proximal two-thirds of shaft slightly bowed, 
the distal third forming a semicircle with the eurve in the 
reverse direction to that of the bowing of the shaft, tip bent back 
once more, simply pointed; on the concave side of the semicircle 
are numerous transverse rows of fine hairs, standing off obliquely 
and so giving a brush-like appearance. 

Remarks. This species forms a transition from Notoscolex to 
Megascolex ; the anterior end resembles Notoscolex exactly, the 
hinder end resembles the obsolete genus Trichceta (with six pairs 
of set as per segment throughout the body). 

Distribution. Labugama in Ratnapura Dist., Ceylon. 

.00. Megascolex zygochmtus Mich. 

1897. Megascolex eyyochretm , Michaelsen, Mt. Mus. Hamburg, xiv, 
p! 199, pi. figs. 21, 22. 

1900. Megascolex zygochcetus , Michaelsen, Tier, x, p. 217. 

1909. Megascolex zygochcetus, Michaelsen, Spol. Zeyl. vi, p. 101. 

Length 50 mm.; diameter 3 mm. Segments 134, uo secondary 
annulation. Colour a fairlv bright light brown, with faint red 
shimmer. Prostoinium ? First dorsal pore in 9/10. Set® in the 
anterior segments regularly paired, in ii and iii three pairs on 
each side, ab = ccl = ef = f be = | cle , aa = 2ab, ff — 3 ab ; further 
back indistinctly paired, number of set® in iv-xvi is 16, in xxvi 
is 20 ; the liues of a and b regular throughout the body, aa greater 
than ab, ab less than be; set® a much enlarged, b less so. Cli- 
tellum? Male pores on transverse oval papillae, which extend 
from the line of a to that of c, the pores in line with b. Sper- 
mathecal pores one pair, in 8/9, in line with c. 

Septum 5/6 very thin,6/7-13/14 slightly thickened. Gizzard in v. 
Last hearts in xiii. Nephridia diffuse, aggregated in places into 
denser clumps. Seminal vesicles racemose, in xi and xii. Pro¬ 
states with loosely racemose glandular part; duct thin, narrow 
and straight. Spermathecal ampulla, of an inverted pear-shape, 
attached to the short broad duct in common with a finger-shaped 
diverticulum, which is almost as large as the ampulla ; ampulla 
and diverticulum diverge at about a right angle. Penial set® 
2i mm. long, 40 fx in maximum thickness, with flattened distal end 
slightly broadened lancetwdse and bent at an angle, the extreme 
tip slightly bent back; the flattened part transversely ridged, and 
above this many irregular rings of very slender fairlv closely 
adpressed teeth. 
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Remarks . This species follows M. ivilleyi in the transition from 
Notoscolex to Megascolex ; while M. willeyi resembles Notoscolex at 
the anterior end, and the obsolete genus Tnchceta at the posterior, 
this species resembles Trichceta at the anterior end, and the 
ordinary Megascolex further back. 

The original specimen was single, and was found by Miehaelsen 
in Schinarda’s collection, along with the original specimen of 
Penchceta brachycgcla (Megascolex hrachycycltis). 

Distribution . Ratnapura, at the foot of Adam’s Peak, Ceylon. 

9. Genus PHERETIMA Kinb. 

1895. Pcricherta , Beddard, Monog. p. 388. 

1900. Amyntas, Beddard, P. Z. S. 1900, p. 609. 

1900. Pheretima , Miehaelsen, Tier, x, p. 234. 

1907. Pheretima , Miehaelsen, Fauna S.W. Austral, p. 164. 

Setae numerous on each segment. Spermatheeal pores 16 pairs 
between iii and ix. One gizzard in viii, or between 7/8 and 10/1 L 
Micronephridial. Testes and funnels enclosed in testis sacs. 
Prostates with branched system of ducts. Penial seta? almost 
always wanting. 

The history and synonymy of the genus may be gathered from 
Beddards Monograph, and from Michaelseu’s volume in the 
Tierreich. The genus was revised by Beddard in Proc. Zool. Soc. 
1900 up to that date. 

Pheretima forms the end of the main line of descent from 
Plutellus, —of the axis of the Megascoleeine tree. The genus has 
evolved from Megascolex , from winch it differs in the more pos¬ 
terior position of the gizzard. Testis sacs, present throughout 
the genus, are usually absent in Megascolex ; penial seta?, often 
present in Megascolex , are usually absent m Pheretima (described 
in one Indian species, P . osmastoni ); the setal rings are often 
closed in Pheretima , while they are usually or always open in the 
dorsal and ventral middle lines in Megascolex, But no feature 
except the position of the gizzard is absolutely diagnostic. 

Other general features of the genus are the position of the 
ring-shaped clitellum, which usuallv covers segments xiv-xvi; the 
female pore is almost always single and median; septa 8/9 and 
9/10, or one of these,'are absent; the intestine gives off a pair of 
conical caeca, directed forwards, in segment xxvi or thereabouts ; 
the testes and funnels are usually two pairs, in x and xi,and their 
testis sacs communicate across the middle line with their fellow 
in the segment; the seminal vesicles are two or three pairs, in 
xi and xii, or x, xi and xii, and communicate with the testis sacs. 

Distribution (Chart III). The genus is one of the commonest 
throughout India, but this is in virtue of its peregrine species, 
such as P . jwsthuma, hawayana, heterochceta , houlleti ; the only 
parts where Pheretima is endemic are Burma, the Andamans, Lower 
Bengal (one or two species), and possibly the Nilgiris and the 
extreme South (perhaps two or three species). 
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Outside India the genus has spread so as to become world¬ 
wide; but its proper home is 8.E. Asia and the Malay Archi¬ 
pelago, China, and Japan; there is a single endemic species in 
Queensland, and perhaps one in the Comoro Islands (Michaelsen, 

123). 


Key to the Indian species of Pheretima. 


1. No spennathecal pores . 

One pair spennathecal pores iu 7/8. 

Two pairs spennathecal pores in 5/8 and 0/7 
Two pairs spennathecal pores in 7/8 and 8/9 
Three pairs spennathecal pores in o/6-7/8 
Three pairs spennathecal pores in or near 

0/7-8/9 . 

Four pairs spernidthecal pores in 5/8-8/9 . . 
Five pairs spennathecal pores in 4/0-8/9 .. 

2. Male pores on xx . 

Male pores on xviii . 

3. Copulatory papillae 3 to 7 pairs, on xix and 

following segments. 

Copnlatorv papillae very small, in groups on 
xviii and neighbouring segments . 

4. Spennathecal diverticulum as a stalked sac, 

within which is a convoluted tube. 

Spennathecal diverticulum ending in a small 
simple dilatation . 

5. Copulatory organs absent . 

Copulatory organs present. 

6. Spennathecal appendages consist of a single 

diverticulum. 

Spennathecal appendages consist of a diver¬ 
ticulum and a stalked gland or glands 
arising in connection with its ectal end,. 
Spennathecal appendages consist of two 
diverticula, of different characters, one 
dilated at the ental end, one simply tubular. 

7. Copulatory organs median. 

Copulatory organs paired . 

8. Copulatory organs situated in the sperma- 

thecal region. 

Copulatory organs in the region of the male 
pores . 

9. Copulatory organs as a single pair of papillae 

on xviii . 

Copulatory organs as two pairs of papilla), 
in grooves 17/18 and 18/19. 

10. Copulatory organs absent. 

Copulatory organs present. 

11. Prostatic duct with many windings. 

Prostatic duct in a simple loop. 

12. Prostatic duct forms a long, backwardly- 

extending loop. .. 

Prostatic duct forms a loop which is con¬ 
fined to the neighbourhood of the male 
pore . 


2 . 

P. taprobance. 

3. 

P. andamanensis. 

4. 

5 . 

10 . 

P. bicincta. 

P. anomala. 

P. elongata (part.). 

P. elongata (part.). 

P. liawayana (part.). 

P. binnanica. 

P. hawayana (part.). 


P. travancorensis. 


P. houlleti. 


P. trivandrana. 
P. os mast om. 

8 . 

P. bourne t. 

9. 

P. carinensis. 

P. peguana. 

11 . 

i4. 

P. lignicola. 

12 . 

P.fecc. 


13. 

U 
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13. Spermathecal diverticulum ends in a simple 

knob-like seminal chamber. P. heterocheeta (part,). 

Spermathecal diverticulum ends in an 
elongated moniliform or irregular sem¬ 
inal chamber. P. cilevandri. 

14. Oopulatory organs in the neighbourhood of 

the spermathecal apertures. P. heterocheeta (part.) 

Oopulatory organs in the neighbourhood of 
or behind the male pores. 15. 

15. Setal rings closed . 16. 

Setal rings widely broken veutrally. P. bnrliaremis . 

16. Oopulatory organs median. P. andersoni. 

Oopulatory organs paired . 17. 

17. Oopulatory organs as large discs on xviii.. P. suctoria. 
Oopulatory organs as small papilke on xvii 

and xix . P. 2 ^osthuma. 


P, quadragenaria , which formerly passed as an Indian species, 
is according to Michaelsen (131) not such. The locality given 
by Vaillant and Perrier, “Indes orientales,” probably does not 
refer to India, but to the Malay Archipelago. 

Pericluvia laiusoni was described by Bourne from Ootacamund in 
the Nilgiris (P. Z. S. 1886, p. 664). Beddard does not mention it 
in his revision of the genus in 1900; Michaelsen in the Tierreich 
volume of the same year places it as a doubtful species, and he 
does not admit it in his two Indian lists (54, 58). Its characters 
are as follows :—Length 250 mm.; diameter 2\ mm. (thus it must 
be extraordinarily narrow in proportion to its length). Segments 
119. Setal rings with small dorsal and ventral breaks ; aa^2 ctb , 
zz — 3yz; 30-35 setae per segment. Clitellum indistinct, xiv-xvii: 
setae on clitellum. Male pores not on papillae; female pores 
paired; spennathecal pores two pairs, in 7/8 and 8/9. Gizzard in 
x (?); intestinal caeca originate in xxvi and extend forwards to 
xxiii. 

Perichceta hulifcale%sis^ from Hulikal-drug in the Nilgiris, is 
also described by Bourne (P. Z. S. 1886, p. 668); but even its 
genus is uncertain, and it may be a Megascolex . Length 
200 mm.; diameter ca. 3 mm.; segments 209. Setae about 42 
per segment; aa=4 ab, zz=7yz; setae present on clitellum, no 
special setae observed. Clitellum well marked, xiv-xvii. Male 
pores rather near together, on slight papillae; female pore single; 
spermathecae in segments vii and viii, each with a single diverti¬ 
culum. “I believe intestinal diverticula are present in the usual 
position.” 

Perichceta mirabilis , described by Bourne from Naduvatam in 
the Nilgiris (P. Z. S. 1886, p. 668), is not mentioned by Beddard 
in his Monograph, but is allowed as a species of Pheretima by 
Michaelsen in the Tierreich ; it does not, however, appear in 
either of his Indian lists. Length 130 mm.; diameter 2| mm.; 
segments ca. 114. Setal rings closed; number of setae 39; 
clitellum xiv-xvi. Male pores far apart, on low papillae; 
spermathecal pores four pairs, in 5/6-8/9. Pour pairs of small 
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papillae on the hinder parts of v-viii, and two pairs situated 
internally to the above, and on the anterior halt* of the segment, 
in vii and viii (these papillae are said by Bourne to be related to 
the openings of corresponding groups of nephridia; but Michael- 
sen takes the papillae to be copulatory papillae, and the supposed 
nephridia to be glands). Gizzard in x (?); intestinal caeca 
present. Spermathecae with a single appendage. 

1. Pheretima alexandri (Bedd.). 

1900. Amyntas alexandri , Beddard, P. Z. S. 1900, p. 998, text-figs. 


Length 145 mm.; segments 133; the six segments in front of 
the clitellum are more or less triannulate. Seta) rather but not 
markedly larger on the anterior segments, and again rather larger 
at the hinder end of the body; setae a not larger in the anterior 
part of the body ; numbers not counted, except on ii, where there 
are 10. Clitellum xiv-xvi (=3), without setae. Male pores 
very inconspicuous, in setal zone; in front of and behind the 
pores are slightlv curved grooves, and a tumid lip surrounding the 
whole; 13 setae intervene between the pores. Female pore single, 
median. Spermalheeal pores four pairs, in 5/6-8/9, in about the 
same position as the male pores (not seen externally \ the open¬ 
ings laterally situated. No genital papillae. 

Septa 5/6-7/S much strengthened ; 8/9 absent; 9/10 and 10/11 
moderately strong, the following ones deereasiugly so. Intestinal 
caeca originate in xxvii, rather long, reaching xx, gradually 
tapering, without secondary bulgings. Seminal vesicles in xi and 
xn. Prostates large, occupying xvii-xx, much lobulated, some¬ 
what ear-shaped; duct rather narrow, looped, of equal diameter 
throughout.; no copulatory pouch. Spermathecal ampulla of an 
inverted pear shape, comparatively small; duct relativelv very 
large, longer than ampulla and more than half as thick, thickening 
even more towards the ectal end ; diverticulum longer than main 
pouch, entering ectal end of duct, itself consisting of a duct and a 
moniliform seminal chamber as long as or not so long as the duct 
portion. 

Remarks. The species is described from a single specimen. 
Beddard considers its relations to P. trinitatis and heterochceta , and 
concludes that it is distinct. Michaelsen (58, p. 11) considers it 
to be possibly identical with P. heterochceta . According to the 
figures, however, the form of the spermathecae and especially of 
the diverticulum should distinguish it from P. heterochceta , as well 
as perhaps the prostate, which is vestigial or absent in the latter. 

Distribution. Imported to New Gardens from the neighbour¬ 
hood of Calcutta. 



292 


MEGASCOLEOIXLE. 


2. Pheretima andamanensis Mich . 

1907. Pheretima andamanensis , Miclmelsen, Mfc. Mus. Hamburg, 
xxiv, p. 164. 

1909. Pheretima andamanensis , Miclmelsen, Mem. Inch Mus. i, 
p. 194, pi. xiii, fig. 25. 

Length 108-120 mm.; maximum diameter6-6£ mm. Segments 
ca. 110. . Colour dorsally dark brownish to violet-grey, ventrally 
yellowish grey. Prostomium epilobous ca. £, small, tongue 
open behind. Dorsal pores from 12/13 (?), distinct only behind 
clitellum. SeLe a little enlarged in front of clitellum ; rings 
nearly continuous, slightly broken dorsally; set® closer set 
ventrally than dorsally; numbers 32/v, 45/x, 52/xii, 58/xix, 
54/xxvi. Clitellum ring-shaped, xiv-xvi(=3),set® present. Male 
pores about one-quarter of circumference apart, on almost circular 
smooth papillae, which are themselves seated on large transversely 
oval rough protuberances occupying the whole length of xviii : 
about 15 seta? intervene between the pores, ftpermathecal pores 
two pairs, in 7/8 and 8/9, about f of circumference apart. No 
copul at or v papillae. 

Septum 7/8 fairly stout, 8/9 and 9/10 wanting, 10/11 and 11/12 
fairly stout, 12/13 and 13/14 still stouter. Gizzard large ; cax-a 



b'lg. 119. —Pheretima andamanensis Mich.; spermatheca, X 5. 

long and simple, extending forwards for about four segments, 
tapering. Typlilosole simple. Testis sacs unpaired, semicircular 
with the convexity anterior, in x and xi, separate from each other. 
Seminal vesicles two pairs, in xi and xii, somewhat granular, each 
with a dorsal rather large stalked appendage. Prostates loose and 
tuft-like, extending over segments xix-xxiii; duct thickened and 
muscular in its ectal two-thirds, thinner in the proximal third, 
forming an S-shaped curve ; no distinct copulatory pouches. A 
large accessory gland in front of each prostate, in appearance 
resembling a Pheretima- prostate, more compact than the real 
prostate of this species, occupying xvi-xviii, and differing from 
the similar gland of P. osmasteni in the fact that the small 
divisions of the gland have no distinct ducts ; its duct is thin, 
straight, ectally somewhat broader, opening just in front of and 
medial to the true prostate. Spermathecal ampulla sac-shaped ; 
duct somewhat shorter, moderately set off, entally half as thick as 
ampulla, ectally much inflated ; into this ectal part open a number 
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of irregularly sac-like sessile accessory ampulla), and also a thin 
tubular diverticulum almost double as long as the main pouch and 
dilated entally to form a simple pear-shaped seminal chamber 
(text-fig. 119). 

Nemarls. Allied to P. burcliardi and osmastoni. 

Distribution . j\. Cinque Island, 8. Andaman Island. 


3. Pheretima andersoni Mich. 

J907. Pheretima andemmi, Michoehen, Mt. Mus. Hamburg, \xiv, 
]>. 1 (5(5, text-iig. 113. 

11)09. Pheretima andersoni , Micliaelsen, Mem. Ind Mus. i, p. 198, 
])1. xiii, fig. 27, text-fig. 20. 

Length ca. 2o0 mm.; maximum diameter 6 mm. Segments 120. 
Colour dorsally and anteriorly chestnut, on other parts of the 
body yellowish brown. Prostomimn epilobous ca. tongue 
open behiud. Dorsal pores \isible only behind the elitollar region. 
Setae everywhere very minute, the rings equally dense throughout, 
without gaps ; numbers ca. 100/a. Clitellum ring-shaped, xiv- 
xvi (=3), apparently without setae. Male pores in the setalzone, 
ca. one-third of circumference apart, in the centre of broad 
slightly-raised papilla*, o\al in shape, limited by a furrow ; about 



big. 120 .—Vhn ett mu andersoni Mich., spermathoca . X «>• 

20 setie between the pores. Spermathecal pores four pairs, in 
5/6-8/9,Tentro-lat,oral, about two-fifths of circumlerence apart, on 
small 'papillae. Copulatorv organs as six large transversely o\al 
cushions, mid-vent ini, in 19/20-2-4/25, resembling a row of buttons, 
the interval between one cushion and the next small. 

Septum 5/0 thin, 0/7 and 7/8 much thickened, 8/9 and 9,10 
wanting, 10/11 and ' 11/12 much thickened. Gi/.zard large. 
Caeca large, slender, simple, without any dilatations, arising in 
xxvi. Last hearts in xii. Testis sacs two pairs, in x and xi, 
united in the middle line, the anterior smaller than the posterior; 
each sac communicates with a pair of seminal vesicles in the next 
following segment. The vesicles in xii larger than those in xi, all 
incised; the testis sacs in x also apparently communicate with a 
pair of seminal vesicles in x, which are flat and deeply incised. 
Prostates with flat heart-shaped glandular portion occupying 
several segments; duct fairly long, muscular, thinner at the ends, 
forming a loop whicli extends backwards; no copulatory sac 
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Spemnatliecal ampulla sac-like; duct short, rather thick though 
much thinner than the ampulla ; diverticulum a slender tube, with 
a wavy course, dilated at the free end to form a simple pear-shaped 
seminal chamber (text-fig. 120). 

Distribution . Amherst, Lower Burma. 

4. Pheretiraa anomala Mich. 

1007. Pheretima anotnala, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 167, text-fig. 14. 

1009. Pheretima anomala, Michaelsen, Mem. Ind. Mus. i, p. 189, 
text-fig. 17. 

Length 80-90 nun.: diameter 5-54 mm. Segments ca. 130. 
Colour? Prostomium epilohous ca. Setae very small, rings 
closed dorsally and ventrally, setae equally closely set all round : 
numbers 70/v, 84/x, 74/xxv. Clitellum ring-shaped, xi\- 
xvi(ssB); setae present ventrally ori xiv. Mali* pores on large 
conical papillae on xx, about one-sixth of circumference apart, 
approximately in line with about 1G seta) intervening. No 
spermathecal pores. Copulatorv papilla*, paired, conical, rather 
smaller than the porophores and a trifle more laterally situated, 
mostly four pairs in the setal zones of xviii, xix, xxi, and xxii; one 
sometimes wanting on one or other side,occasionally supernumerary 
papillae on xvii or xxiii. 

Septa 4/5-8/9 moderately thick, 9/10 thin, 10/11-13/14 very 
little thickened, none missing. A \ery large gizzard in viii. 
Intestinal caeca large, slender, simple. Testes seven pairs, in v-xi, 
with corresponding funnels; the five anterior pairs free, the two 
hinder—the homologues of the normal organs—enclosed in small 
testis sacs. No seminal a esicles seen. Prostates with large 
glandular part occupying several segments, much incised, 
moderately loose, almost grape-like; duct somewhat thickened 
ecfcally, describing a broad almost S shaped curve; no copulatorv 
pouch. No spermathecae. 

Distribution . Sibpur, near Calcutta. 

5. Pheretima bicincta (E. Perr. ). 

1909. Pheretima violacea , Michaelsen, Mem. Ind. Mus. i, p. 188. 

1910. Pheretima bicincta , Michaelaen, Abh. Ver. Hamburg, p. 81. 

1916. Pheretima bicincta , Stephenson, Itec. Ind. Mus. xii, p. 335. 

1895. Perichceta violacea , Beddard, Monog § p. 407. 

1900. Amyntas violaceus , Beddard, P.Z. S. 1900, p. 641. 

1900. Pheretima violacea , Michaelsen, Tier, x, p. 312. 

1922. Pheretima bicincta , Michaelsen, Capita zool. i, 3, p. 23. 

Length 50-80 mm.; diameter 2f rnra. Segments 78, Colour 
during life a red-violet dorsally, clitellum yellow; these tints 
largely preserved in alcohol. Prostomium tanylobous, or epilobous 

with tongue widely open behind. Dorsal pores from 11/12 
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or 12/13, Setal rings with quite small dorsal and ventral breaks ; 
set® of anterior segments enlarged, except on x where they 
are markedly smaller, small on the first two segments of the 
clitellum, large on the third; numbers 44/v, 50/x, 40/xvi. 
Clitellum xiv-xvi (=3), with complete ring* of setae; clitellum 
may be wanting on hinder half of xvi, Male pores in line with /, 
4-8 setae between the pores, about one-seventh of circumference 
apart, on considerable conical blunt porophores. Spermathecal 
pores live pairs, in 4/5—8/9, in line with / and with the male pores, 
except that the last nmy be rather further from the middle line. 
A pair of papillae, not always present, just behind and to the 
outer side of the male pores, in 18/19, continuous with the raised 
area on which the pores are situated. A pair of small glandular 
depressions ventro-laterally in 9/10. 

Septa 5/0—7/S and 9/10-10/11 thickened, 8/9 absent. Gizzard 
elongated, firm, barrel-shaped. Intestine begins in xv or xvi; 
caeca very short, broad, apparently rudimentary, or may be 
altogether absent; originating in xx\i (?) or xxii. Last hearts in 
xii. Testis sacs in x and xi, large, smooth, united dorsally over 
the gut, and containing the hearts also. Seminal vesicles in xii, 
meeting dorsally, cut up into numerous small lobules ; a second 
pair of vesicles, not apparent, found by sectioning within the 
testis sacs of xi. Prostates occupy xvi-xx; duct bent upon 
itself, tlie ectal half thick-walled and spindle-shaped ; vas deferens 
joins the commencement of the thin-walled portion. Glandular 
cushions internally, corresponding to the papilla? outside. 
Ovisacs present in xiv. Spermathecal ampulla spindle-shaped, 
elongated; duct, not marked off, is merely the narrower ectal 
portion of the pouch ; diverticulum from the ectal end of the 
whole, narrow, about half as long as the pouch, swollen at the 
extremity. 

Remarks. The examination of the original specimens of Perrier’s 
Perichcrta bicincta (ranked in the Tierreich as a doubtful species) 
showed (Michaelsen, 58) that they are identical with Beddard’s 
P. violacea, originally described from Penang. 

Distribution. Hyderabad in the .Deccan, and Trivandrum, 

5. India. Outside India from Penang, the Philippines, Java, and 
the West Indies. 

6. Pheretima birmanica (Rosa). 

1888. Pmchceta b rmanica , Itosa, Ann. Mus. Genova, (2) vi, 
p. 1(54, pi. iii, figs. 7-9. 

1895. Perichcrta birmanica , Beddard, Monog. p. 405. 

1900. Amyntas birmq ftfj ms, Beddard, P. Z. 5. 1900, p. 037. 

1900, Pheretima bij*mg£. Michaelsen, Tier, x, p. 255. 

Length ca. 130 6 mm. Segments 112. Colour 

in alcohol a dirty flesh-co^pr. Prostomium ? Dorsal pores 
from 12/13. Setae in continuous rings ; number ca. 70. Clitellum 
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xiv-xvi (=3). Male pores on slightly swollen areas, lighter in 
colour, in line with the loth setae. Spermathecal pores three 
pairs, in 5/6—7/8, in line with the 15th setae. No copulatory 
papillae. 

Septa 5/6 and 6/7 thickened. G-izzard barrel-shaped. Intestinal 
cieca present. Funnels in x and xi. Seminal vesicles in xi and 
xii, very small. Prostates well developed, lobed according to the 
three segments through which it extends; duct narrow, forming 
a U-shaped loop. Spermathecal ampulla oval; duct short, not 
distinctly marked off; diverticulum in the form of a stalked oval 
sac, half as long as the main pouch, in which lies a much 
convoluted tube. 

Remarks. The glands described on the anterior faces of septa 
5/6 and 6/7 are presumably nephridia. Testis sacs were not 
distinguished, perhaps on account of the bad condition of the 
specimens. The sac which forms the spermathecal diverticulum 
must be a connective-tissue investment, and the contained tube 
the proper diverticulum. 

Distribution. Bhamo, Burma. 

7. Pheretima bournei ( Rosa ). 

1890. Perklueta bournei, Bosa, Alin. Mus. Genova, xxx, p. 110, 
pi. i, figs. d--o. 

1895. Perichceta bournei, Beddard, Monog. p. 403. 

1900. Amyntas bournei , Beddard, P. Z. S. 1900, p. 635. 

1900. Pheretima bournei, Michaelsen, Tier, x, p. 157. 

Length 150 mm.; diameter 5 mm. Segments ca. 130. Colour 
dorsally brown, ventrally flesh-colour. Prostomium combined 
pro-and epilobous. Dorsal pores from 12/13, visible on elitellum 
also. Setal rings closed; setae closer set ventrally than dorsally ; 
number ca. 60. Clitellum xiv-xvi (=3). Male pores smalV, in 
line with 15th setae, each accompanied by two small papillae, in 
front of and behind the setal zone respectively, to the inner side 
of the pore, and so forming a triangle with it; external to the 
pore a semicircular ridge with its convexity outwards. Sperma¬ 
thecal pores three pairs, on vi, vii, and viii, near the posterior 
border (not in the furrows), in line with the 12th seta. Copu¬ 
latory papillae three pairs on each side, as small tubercles near the 
spermathecal pores, ventral to and behind each one. 

Septa 8/9 and 9/10 wanting; 5/6—7/8 much and 10/11-12/13 
slightly strengthened. Gizzard of the form of a truncated cone, 
slightly swollen in the middle and with the lower angle rounded 
off. (Esophagus swollen and transversely striated in x-xiv. 
Intestine begins in xv ; cseea finger-shaued, originating in xxvii. 
Testis sacs two pairs, in x and xi, alb separate from each other. 
Seminal vesicles compact, in xi and xii. ^Prostates of moderate 
size, much lobed; duct narrow, in the form of a loop. Sperma¬ 
thecal ampulla of an inverted pear shape; duct narrow', about as 
long as ampulla ; diverticulum tubular, with a large ovoid seminal 
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chamber at ectal end, longer than whole of main pouch, joins 
ectal end of duct. Glandular swellings internally correspond 
to the tubercles seen externally near the spermathecal pores. 

Remarks. Beddard (P. Z. S. 1900, p. 635) is “ much disposed 
to think that this species is really hatvayanvs.” Michaelsen 
allows it in the Tierreich, and in his list in 54. 

Distribution. Cobapo village, Cheba or Biapo Dist., Burma. 

8. Pheretima burliarensis ( A. G. Bourne). 

1886. Pericheeta burliarensis , Bourne, V. Z. S. 1886, p. 667. 

1900. Pheretima burliarensis^ Michaelsen, Tier, x, p. 258. 

Length 100 mm.; diameter 3 mm. Segments 123. Setai rings 
widely broken ventrally, especially in the segments following on 
the male pores; in these segments also the setae a are larger than 
the rest; two pairs of groups of enlarged setae m vii and viii; 
numbers 38-40. Clitellum xiv-xvii (=4), setae absent. Sperma¬ 
thecal pores four pairs, in 5/6-,S/9. Copulatory papillae in xix, 
xx, xxi, and xxii. 

Gizzard in x (?). Intestinal caeca originate in xxvi, and 
extend forwards to xxiv. Spermathecm witli a single diver¬ 
ticulum. 

Remarks. Beddard does not mention this species in his revision 
of the genus (P. Z. 8. 1900); Michaelsen admits it in the JVrreicli 
and in his Indian lists (54, 58), but thinks that it may possibly 
be identical with P. rodericensis , a peregrine species which extends 
from Japan across the Indian Ocean and Africa to South America 
and the W. Indies. 

Bourne’s statement that the gizzard is in segment x in this and 
a few other forms may perhaps be due to his having numbered 
the 4 segments from behind ; the free space between septa 7/8 and 
10/11 (if, as often, two septa were missing) would then appear to 
be segment x. 

The papilla? on xix, xx, xxi, and xxii are said to be perhaps 
apertures, but- no mention is made of anv structure opening 
there ; it is not stated whether they are single or paired. 

Distribution. Burliar, Nilgiri Hills, S. Lndia. 

9. Pheretima carmen sis (Rosa). 

3 890. Peiichceta carinensis , Rosa, Ann. Mus. Genova, (2 a) x, p. 107, 
pi. 1, tigs. 1, 2. 

1895. Pericheeta carinensis , Beddard, Monog. p. 404. 

1900. Amyntas carinensis , Beddard, P. Z. S. 1900, p. 625. 

1900. Pheretima carinensis. Michaelsen, Tier, x, p 260. 

Length 120-200 mm.; diameter 6-7 mm. Segments 150. 
Colour brown dorsally, yellowish ventrally ; clitellum darker than 
the ventral, lighter than the dorsal surface. Prostomium com- 
biued pro- and epilobous, tongue with parallel sides. Dorsal 
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pores from 11/12 or 12/13. Setal rings mostly completely closed; 
setae more closely set ventrally than dorsally ; number ca. 60/viii. 
Clitellum xiv xvi (=3); dorsal pores absent. Male pores a 
little behind the setal zone, ventro-laterally situated, in line with 
the 15th seta, having the form of papillae bordered bv eye-like 
markings. Spermatheeal pores three pairs, in 6/7-8/9, in line 
with the 10th setae. Copulatory papillae one pair, in xviii, of 
variable form, on the anterior part of the segments and internal 
to the male pores, approximately between setae c and g ; their * 
length is greater than their width, and they reach groove 17/18 at 
their anterior end. 

Septa 8/9 and 9/10 wanting. Gizzard of the form of a trun¬ 
cated cone, slightly swollen in the middle and with the hinder 
angle rounded off. Funnels in x and xi. Seminal vesicles two 
pairs, the anterior in xi, relatively small, tongue-shaped, slightly 
lobed, the posterior three times as long as wide, rectangular, 
occupying a variable number of segments, anti touching the 
prostates behind. Prostates lobed, occupying three segments ; 
duct long, muscular. Glandular elevations internally corre¬ 
sponding to the papilla? on the external surface*. Spermathecal 
ampulla oval; duct half as long as ampulla, bent in the form of 
a retort; diverticulum narrow, tubular, bent, almost as long as 
main pouch, arising from ectal end of duct. 

Distribution . Metelio, Cheba or Biapo Dist., Burma. 

• 

10. Pheretima elongata (K Pcn\). 

1909. Plieretimu biserialis, Michaelsen, Mein Inch Mus. i, p. 1ST. 

1910. Pheretima elongata, Michaelsen, Abb. Vev. Hamburg, xix, 

p. 84. 

1920. Pheretima elongata, Stephenson, Mem. Ind Mus. vii, p. 222. 

1921. Pheretnna elongata , Michaelsen, Mt. Mus. Hamburg, p. 08. 

1922. Pheretima elongata, Stephenson, Bee. Jnd. Mus. xxiv, p. 433. 

1872. Perichasta elongata, 10. Perrier, N. Arch. Mus. Paris, viii, 
p. 124, pi. iv, tig. 70. 

1895. Perielueta aegstis + Periclueta biserialis -j- Periclueta elon¬ 
gata , Beddard, Monog. pp. 423, 430, 431. 

1900. Amyntas biserialis , Beddard, P. Z. S. 1900, p. 058. 

1900. Pheretima biserialis Pheretima elongata , Michaelsen, Tier, 
x, pp. 256, 265. 

Length 95-230 mm.; diameter 4-5 mm. Segments 221. 
Colour greyish yellow. Prostomium without dorsal process. First 
dorsal pore in 12/13. Setal rings closed dorsally; ventral set® 
enlarged in anterior part of body, but diminishing regularly from 
the middle line, a larger than b, b than c, etc.; intersetal 
intervals also diminish, aa larger than ah, ah than be, be than ed, 
thenceforward equal; in middle of body the diminution of the 
set® cannot be followed beyond the first, a alone being enlarged, 
while aa is larger than ah, ah than be, the rest equal; numbers 
81/v, 90/x, 79/xiii, 70/xix, 70/xxvi. Clitellum usually without set®, 
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xiv-xvi(=3). Male pores about one-quarter of circumference 
apart. Spermathecal pores mostly two pairs, in 5/6-6/7, about 
? r of circumference apart, some or all often wanting. Copulatory 
papillae three to seven pairs, on xix and the following segments, 
one pair on the anterior part of each segment, each transversely 
oval, rather nearer the middle line than the male pores. 

Septa 5/6 and 6/7 much, and 7/8 very much thickened. No 
intestinal cajca. Last heart in xii. Testis sacs in x and xi, those 
of each segment completely fused, projecting round the gut so as 
to resemble seminal vesicles, enclosing alimentary canal, hearts, 
and dorsal vessel, as well as the seminal vesicles of xi. Seminal 
vesicles in xi, xii, and xiii. Prostates with fairly large glandular 
portion, much cut up into lobes ; duct U-shaped; no copulatory 
pouch. Spermatheeae may be absent; ampulla spherical; duct 
fairly short, narrow; diverticulum tubular, half to two-thirds as 
long as main pouch. 

Remarks. The identification of P. elonyata and biserinlis rests 
on an examination of the original specimens of I\ elongata 
(Michaelsen, 58 ). The species is widely peregrine. 

Distribution. Bombay, Karachi, and Manmad, in the Bombay 
Presidency; Calcutta and Namkana, Sundarbans, in Bengal ; 
Hyderabad, Deccan; Palia, Indore, and Ujjain, in Central India: 
Kandy and Panadhure, Ceylon; Mockoli, Bhaganainola, and 
Manakoti, in Coorg, 8. India; Shimoga, in Mysore. Outside 
India from the Philippines, Malay Archipelago, Comoro* Islands, 
Madagascar, Dutch Guiana, Venezuela, W. Indies, Central 
America : indeed, is world-wide in the tropics and sub-tropics. 


11. Pheretima feae (Rosa). 

1SS8. l'vrivhata feec, liosa. Ann. Mus. (Ionova, (2) vi, p. 161, 
pi. iii, figs. I fi. 

1 Sl)r>. Periduela fr((\ Beddaul, Monog. p. 434. 

1900. Ami/ntas fete, Beddard, P. Z. S. 1900, p. 643. 

19(X). Pheretima fecc, Michaelsen, Tier, x, p. 206. 

1910. Pheretima fere, Stephenson, llec. Ind. Mus. xii, p. 385. 

Length 180-360 mm.; diameter 7-9 ram. Segments 90-160. 
Colour dorsally blackish, ventrally paler; clitellum brownish 
black. Prostomium epilobous J, tongue not cut off behind. 
First dorsal pore in 12/13. Setae in rings which are closed 
ventrall) and closed or almost closed dorsally; setae equally 
distant throughout, present on clitellum ; number about 100 in 
spermathecal region. Clitellum xiv-xvi, and in addition small 
parts of xiii and x\ii ( = more than 3); no dorsal pores or setae 
present. Male pores in line with 15th setae; on round flat 
papillae U mm. in diameter, ventro-laterally situated and taking 
up the whole length of the segment. Spermathecal pores four 
pairs, in 5/6-8/0, in line with 11th or 12th setae. No other 
genital markings. 
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Septa 5/H-7/S and 10/11-11/12 mucli strengthened, 8/9 and- 
9/10 wanting. Gizzard barrel-shaped, posterior border somewhat 
swollen, occupies viii, ix, and part- of x; a glandular ring round 
alimentary canal m x. Intestinal c®ca as narrow cones, without 
secondary diverticula. Testis sacs m x and xi, single in each 
segment, but those of the two segments quite separate. Seminal 
\esicles two pairs, the anterior, in xi, small, the posterior, in xii, 
much longer and trilobate, extending back to the level of xv by 
buying the septa backward. Prostates long, much cut up into 
lobes ; duct long, prolonged backw ards as far as xxv as a U-shaped 
loop, with the limbs parallel and close together. Spermathec® 
four pairs, the hinder the larger ; ampulla ovoid ; duct rather 
short and narrow; diverticulum enters octal end of duct, is 
tubular, bent, in a zigzag or coiled, and w-lien extended is longer 
than the main pouch. 

llemarks. The ‘/gland*' in segment x is a flange-like collar 
round the oesophagus, resting against the hinder end of the 
gizzard; microscopically it is composed of small follicles, like 
those of the oesophageal blood-glands behind the pharynx in 
P. posthuma , etc. 

Rosa found the intestinal caeca originating in xxviii and 
extending forwards to xxv ; they arose in xxvi in my specimens. 

Distribution. Kawkareik (Kokareet), Amherst District, Lower 
Burma. 

12. Pheretima hawayana (Rosa). 

1898. Peri chat a cnpulifera, Fedarb, i\ Z. S. 1898, p. 44o, text- 

tig. 1. 

1900. AmyHias hawayanus, Beddard, 1\Z.S. 1900, p. 04o. 

1900. Pheretima burbadnms + Pheretima hauayona, Michael sen, 

Tier, x, pp. 254, 271. 

1909. Pheretima hawayana f. typica -f- Pheretima hawayana subsp. 

harbadensifi r, Michaelnen, Mem. Ind. Mu*. i, p. 187. 

1910. Pheretima hawayana f. typica , Micliaelsen, Ahh. Ver. Ham¬ 

burg, xix, p. 83. 

1913. Pheretima hawayana , StepliPiwm, Spol. Ze}l. \ iii, p. 271. 

1914. Pheretima hawayana , Stephenson, Pee. Ind. Mils. p. 343. 

1910. Pheretima hawayana subsp. typica -f subs]), harhadensis , 

lVashad, .1. Bombay Hoc. xxiv, pp. 499, 501, pi. i, tigs. 3, 

4; pi. ii. tigs. 3 -5. 

1910. Pheretima hawayana f. typica, Stephenson, Pec. Ind. Mus. 

xii, p. 334. 

1917. Pheretima hawayana, Stephenson, Quart. Journ. Mic. Sci. 

Ixii, p. 207, pi. xix, flg. 5. 

1917. Pheretima hawayana, Stephenson, Pec. Ind. Mus. xiii, 

p. 380. 

1918. Pheretima hawayana, Tlmpar, Pec. hid. Mus. xv, p. 71, 

pi. vi, Hg. 1. 

1919. Pheretima hawayana + Pheretima harhadensis , Bahl, Quart. 

Journ. Mic. Sci lxiv, pp. 103, 104. 

1919. Pheretima hawayana. Stephenson & llaru Pam, Tr. Boy. 

Soc. Edin, lii, ’p. 439, pi. tigs. 1-0. 
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1919. Pheretima ha way ana , Stephenson k i’rashad, Tr. Roy. 

Soc. Edin. lii, p. 4(30, pi. figs. 1,2. 

1920. Pheretima hawayana , Stephenson, Mem. Ind. Mus. \ii, 

p. 222. 

1921. Pheretima hawayana, Stephenson, Eec. Ind. Mun. xxii, 

p. 760. 

1922. Pheretima hawayana , Stephenson, Roc. Ind. Mus. xxiv, 

p. 433. ‘ • 

1891. Periehceta hawayana , Rosa, Ann. II of mus. Wien,\i, p. 390, 

pi. \iv, figs. 7, 9. 

1893. Periehceta barbariensis + P. •pallida + hawayana -|- P. 

asyeryillum , lieddard, Monog. pp. 412, 413, 420, 430. 

1900. Amyntas haivayanm , Beddard, 1*. Z. S. 1900, p. 645. 

Length 50-123 mm.; diameter 3-5 mm. Segments 78-95. 
Colour greyish brown with violet'shimmer. Prostomium com¬ 
bined pro- and epilobous, or epilobous | with broad tongue. 
Dorsal pores from 10/11. Set® on raised rings; rings closed, or 
sometimes distinctly broken; ventral setae of iii-x or fewer 
segments may be enlarged; numbers 44/ix, 49/xi, 56/xii, 54/xix, 
50/xxvii. Clitellinn xiv-] xvi or xvi (=2]-3) ; ventral set® may 
be present on x\i and xiv. Male pores on small slightly raised 
papillae in line with setie i , 'j of circumference apart. Sperma- 
thecal pores three pairs, in 5/6, 6/7, and 7/8, in line with e; or 
two pairs in 5/0 and 6/7. Copulatory papillae as pigmented 
raised or sometimes depressed spots, in irregular groups of two or 
three to the inner side of the male pores; and often in transverse 
lines on the anterior parts of xviii andxix and posterior parts of 
xvii and xviii. {Small papillae may also occur on the posterior part 
of vii, slightly median to the line of the sperinathecal pores, and 
in varying pOvsitions on the hinder part of viii. 

Septa 5/6—7/8 thickened, 8/9-9/10 absent, 10/11-11/12 thick¬ 
ened. Gizzard bell-shaped. Intestine begins in xv; c®ca originate 
in xxvi or xxvii, without secondary lobulations or with lobulations 
along the ventral border; typhlosole a small ridge. Testis sacs 
in x and xi. Seminal vesicles in xi and xii, irregularly lobul(ited. 
Prostates long, rectangular, extending over six or seven segments, 
xvii-xxii or xxiii, lobed according to the segments ; duct almost 
straight, forming a single loop, or bent in the shape of an §• An 
ovisac may be present in xiv. Spermathec® with circular or oval 
ampulla; duct narrows three-quarters as long as ampulla; diverti¬ 
culum narrow, tubular, somewhat coiled, equal or nearly equal in 
length to main pouch, with small terminal pear-shaped dilatation, 
discharges into eetal end of duct. Small glandular masses on 
inner side of body-wall corresponding to papill® externally. 

Remarks. Beddard(37 a) united P. barbadensis and hawayana ; 
subsequently Michael sen placed barbadensis as a subspecies of 
hawayana (54), remarking that he had not met with any speci¬ 
mens which aroused any doubt as to where they should be 
placed—in the typical form or in the subspecies. Later 1 found 
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specimens with intermediate characters, or w ith some characters 
of the one form and some of the other, and therefore united the 
two ( 69 , 71 , 75 ). Prashad differs in opinion ( 82 ), and keeps the 
subspecies distinct. 

Michaelsen finds the distinctions between the two to be 
the more robust habit of the type-form, the stronger seta? 
in the anterior part of the body, aud the fact that in the type- 
form “ the papillae near the male pores are always united at each 
side, occupying an oval oblong area medial from the male pores 
and mostly somewhat oblique,” while in the subspecies “ the 
papillae near the male pores are scattered, partly very near 
the male pores, partly near the median ventral line.” Prashad 
thinks that barbadensis is to be distinguished by the unbroken 
rings of setae, the ditellum extending over the whole of three 
segments, without setae usually and constricted, the prostatic 
duct straight, not with an $-curve; what he says regarding the 
papillae is partly contradicted by his own description of suhsp. 
barbadensis , and the difference in the spermathecal ampullae of 
the two forms seems from Ins figures to be one of degree of 
distension rather than one of shape. 

The speeies being one of the commonest worms in India has 
been used for a number of morphological im instigations : Stephen¬ 
son and Haru Kam have investigated the prostate ( 92 ), Stephenson 
and Prashad the (esophagus ( 91 ), Bahl the nephridial system ( 90 ), 
Thapar the lymph-glands (88), and Stephenson the pharyngeal 
gland-cells ( 87 ). 

Distribution. Lahore; Nepal Valley; Kurseoug in Darjiling 
District; Manipur, Assam; Delira Dun, Bindraban near Muttra, 
Eamnee in Garhwal; Kangamati in Bengal; Udaipur in .ltaj- 
putana; Bombay ; Pattipola in Ceylon; doubtless it, occurs 
practically throughout the whole of India. Outside India it is 
also widely spread, e. r/., Borneo, China, Mauritius, Hawaii, 
Bermuda, Barbados, S. America, Tenerifte, and other places. 

13. Pheretima heterochaeta (Mich.). 

188(1. Perichceta ?nirabilis f Bourne, V./. S. 1880, p. 008. 

3895. Perichceta indica (part.), Beddard, Monog. p. 427. 

1897. Perichceta in die a var. ceylonica, P. /. vur. ceylanensi *, 
Michaelsen, Mt. Mus. Hamburg, xiv, pp. 240, 163. 

1900. Ainyntm heteronhatus, Beddard, P. Z. »S. 1900, p. 022. 

1900. Pheretima indica (part.) 4- P. indica var. ceyIonian, Michael¬ 
sen, Tier, x, pp. 275, 276. 

1909. Pheretimaheterochceta , Michaelsen,Mem. Ind. Mus. i, p. 189. 

1910. Pheretima heterochceta , Michaelsen, Abh. Ver. Hamburg, 

xix, p. 83. 

1914. Pheretima heterochceta , Stephenson, Kec. Ind, Mus. viii, 
p, 399. 

1914. Pheretima heterochceta , Stephenson, ltec. Ind. Mus. x, p.343. 

1915. Pheretima heterochceta , Stephenson, Mem. Ind. Mus. vi, p. 99. 

1916. Pheretima heterochceta , Prashad, J. Bombay Soc. xxiv, 

p. 603, pi. i, tigs. 1,14; pi. ii, tig. 7. 
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1916. Pheretima heterochceta , Stephenson, Rec. Ind. Mus. xii, 

p. 634. 

1917. Pheretima heterochceta , Stephenson, Quart. Journ. Mic. Sci. 

Ixii, p. 265, pi. xix, tigs. 1, 3, 4. 

1917. Pheretima heterochceta , Stephenson, Rec. Ind. Mus. xiii, 

p. 385. 

1918. Pheretima heterochceta , Thapar, Rec*. Ind. Mus. xx, p. 71, 

pi. vi, fig. 2. 

1919. Pheretima heterochceta , Bahl, Quart. Journ. Mic. Sci. lxiv, 

p. 104. 

1920. Pheretima heterochceta , Stephenson, Mem. Ind. Mus. vii, 

p. 222. 

1921 Pheretima heterochceta , Stephenson, Rec. Ind. Mus. xxii, 

]). 760. 

1922. Pheretima heterochceta, Stephenson, Rec. Ind. Mus. xxiv, 

p. 433. 

Length 60-160 mm.; diameter 3-5 mm. Segments 91-110. 
Colour yellowish grey, brown dorsally in middle of body; setal 
zone whitish, and in anterior and posterior regions of the body 
raised as a ridge. Prostomium epilobous Dorsal pores from 
10/11. Dorsal and ventral breaks in the setal rings small, less 
than 2 ah and 2yz ; sett© decrease in size from a outwards, dorsal 
sett© smaller and closer set than the ventral, especially in the 
anterior part of the body, where the ventral seti© are much 
enlarged; setal intervals also decreasing outwards from the 
middle line ; setae of x smaller than of other segments ; numbers 
up to 40 in front of clitellum, 40-54 behind. Clitellum ring- 
shaped, xiv-xvi (=3), »ett© absent, dorsal pores present. Male 
pores on elevated papillae, about r of circumference apart, 12 setae 
intervening. Spermathecal pores four pairs, in 5/0-8/9, eye-like, 
about | of circumference apart. Small papillae, sometimes alto¬ 
gether wanting, paired, anterior!v on vii and viii, less often on vi 
and ix, somewhat medial from the spermathecal pores. 

Septa 5/6-7/8 much strengthened, 8/9 and 9/10 wanting, 10/11 
and 11/12 also thickened. Gizzsird large, somewhat conical, 
narrower in front. Intestinal caeca simple. Runnels in x and 

xi, in testis sacs, the sacs of x communicating with each other, 
those of xi entirely fused. Seminal vesicles two pairs, in xi and 

xii, irregularly lobed. Ovisacs may he present in xiv. Prostates 
often more or less vestigial, may be altogether absent; when pre¬ 
sent, much divided ; duct large, muscular, in a horseshoe curve, 
convex towards the front and inner side; no copulatory pouch. 
Spermathecal ampulla of an inverted pear shape : duct almost 
equal in length to ampulla, narrow, muscular; diverticulum long, 
tubular, dilated at its ental end to a knob-like seminal chamber, 
often also with lateral seminal chambers. 

Remarks . Michaelsen described a var. ceylonwa (33), which 
also figures in the Tierreich, but not in his Indian lists (54, 58). 
The distinguishing character was the presence of a pair of papillae 
close to and on the inner side of the male pores. 
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Bahl has studied the nephridial system, which resembles that 
of P. posthuma (90), Stephenson the pharyngeal gland-cells (87), 
and Thapar the lymphatic glands on the intestine (89). 

Distribution . Throughout India ; Peshawar and Peshawar Dist.; 
Lahore; Simla and Naini Tai in the W. Himalayas ; Kurseong 
and other places in Darjiling Dist., Gangtok in Sikkim, and the 
Abor country in the E. Himalayas; Manipur, Sadiya, and Cherru- 
punji, in Assam; Ranganuiti and Siliguri in Bengal; N. Shan 
Hills in Burma; Palni and Nilgiri Hills in N. India; Ceylon. 
Outside India the list includes Japan, Hawaiian Archipelago, 
Madagascar, the Azores, Sunda Islands, New Caledonia, Comoro 
Islands, Cape Verde Islands, North, Central, and South America— 
indeed, as Beddard says, “ everywhere, including Europe/* 

14. Pheretima houlleti (K. Perr.). 

1872. PenchcHa houlleti , E. Perrier, N. Arch. Mus. Paris, viii, 
p. 99, pi. ii, ligs. 31-44, pi. iii. 

1889. Perichceta houlleti , Bourue, J. Asiatic Soc. Bengal, lviii, 

p. Ill, pi. iii, figs. 4, 5. 

1890. Perichceta camjnondata , Rosa, Ann. Mus. Genova, (2) x, 

p. 115, pi. i, figs. 9, 10. 

1895. Perichceta houlleti , Beddard, Monog. p. 424. 

1898. Perichceta houlleti , Michaelsen, Zool. Jahrb. Svst. xii, 
p. 144. 

1898. Pcrichceta crescent ica , Eedarb, P. Z. S. 1898, p. 447, text-fig. 2. 

1900. Amyntas houlleti (part.), Beddard, P.Z. 8. 1900, p. 013. 

1900. Pheretima houlleti -f P. crescentica, Michaelsen, Tier, x, 
pp. 273,202. 

1903. Pheretima houlleti , Michaelsen, 8b. Bohm. Ges. Prag xl, 

p. 12. 

1909. Phei'etima houlleti , Michaelsen, Mem. Ind. Mus. i, p. 187. 

1910. Pheretima houlleti , Michaelsen, Abh. Ver. Hamburg, xi.\, 

p. 83. 

1910. Pheretima houlletiy Stephenson, Rec. Ind. Mus. xii, p. 334. 

1917. Pheretima houlleti , Stephenson, Rec. Ind. Mus. xiii, p. 385, 

1921. Pheretima houlletiy Michaelsen, Mt. Mus. Hamburg, xxxiii, 

p. 68. 

1922. Pheretima houlletiy Stephenson. Rec. Ind. Mus. xxiv, p. 434. 

Length 75-200 mm.; diameter 4-0 min. Segments 98-108. 
Colour variable, purplish-brown on dorsum, with still darker 
median stripe; pale on ventral surface; ctitellum pale. Pro- 
stomium epilobous | or more. First dorsal pore from 9/10 to 
12/13. Setal rings with small dorsal and ventral breaks; ab 
commonly the largest interval (except act), but no regular decrease 
outwards; set® a usually enlarged; ventral set® of iv-ix enlarged, 
and set widely, so that the ventral break disappears here; numbers 
between 30 and 50 in front of clitellum, 50 or rather more behind 
(39/v, 42/viii, 52/xii, 56/xxiv). Clitellum xiv-xvi (=3), or 
!|xiv-gxvi (==2g); dorsal pores present; a few set® present, and 
these modified—tip trifid and the general form rather stumpy, 
or tip bifid with a web between the points and the ental end 
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truncated. Male pores on papillae, about one-third of circum¬ 
ference apart, in line with h . Spermathecal pores three pairs, in 
6/7—8/9, tar out laterally, it may be almost in the lateral line of 
the body. No genital papillae. 

Septa 5/6—7/8 thickened, 8/9 and 9/10 wanting, 10/11-13/14 
thickened. Caeca originating in xxvii, with constrictions. Testis 
sacs in x and xi, those in xi united ventrally, those in x ap¬ 
parently separate. Seminal vesicles in xi and xii, of considerable 
size, much cut up into lobes. Prostates large, occupying xvii-xx, 
much cut up into lobes; duct thinner entally, in the form of 
a loop, the ends of which are approximated; a considerable 
copulatory sac, which appears as a porophore when everted. 
Spermathecal ampulla irregularly shaped, or pear-shaped or heart- 
shaped; duct straight, as long as ampulla, thick, narrowing a 
little towards ectal end ; diverticulum arising from near ectal end 
of duct, long, tubular, its ental portion much convoluted, the 
loops closely adpressed into a flattened semi-transparent mass, 
length of diverticulum in its natural condition'about two-thirds 
that of main pouch ; one or more stalked glands enter extreme 
ectal end of duct, each of a length less than that of duct, consisting 
of a narrow stalk surmounted by a nodular ovoid glandular part. 

Remarks. Perrier described grape-like glands in vii, the duct 
going forwards to open into the oesophagus at the level of 6/7 
these seem to be blood-glands, such as are found in some other 
species of Pheretima ; but what the “pear-shaped glands” in vi are, 
which open backwards at the same level, I do not know,—perhaps 
part of the “ pharyngeal glands.” 

Pedarb described Perichceta crescentica as a new species (36); 
it was distinguished from P. lioulleti bv the clitellar setae not being 
in any way modified, while in P. lioulleti the modification is very 
characteristic. Her specimens, however, may not have been fully 
sexual—the seminal vesicles were small, and the whole of the setae 
were still present on the clitellum. Beddard (37 a) and Michaelsen 
in the Tierreich accept P. crescentica as distinct from lioulleti , but 
the species has disappeared from Michaelsen’s later lists (54, 58). 

P. lioulleti is closely related to P. trivandrana and P. travan - 
corensisi see the remarks under these two species. 

Distribution. Rawal Pindi; Dehra Dun, Bhim Tal, Allahabad, 
in the United Provinces ; Calcutta and Raniganj, in Bengal; 
Cherrapunji in Assam; Pegu District in Burma; Bombay; 
Mangalore, Trivandrum, Trichur, Chevagun near Calicut, Merkara 
(Coorg), Shimoga (Mysore), in S. India; Ceylon. It is also widely 
distributed outside India, in the Philippines, China, Cochin China, 
Fiji, Sunda Islands, Java, Comoro Islands, Madagascar, Bahamas. 


15. Pheretima lignicola Steph. 


1914. Pheretima lignicola , Stephenson, Rec. Ind. Mus. viii, p. 399, 

pi. xxvii, tig. 17, 

1915. Pheretima lignicola , Stephenson, Mem. Ind. Mus. vi, p. 99. 


x 
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1916. Pheretima lignicola , Stephenson, Rec. Ind. Mus. xii, p. 886. 

1920. Pheretima lignicola, Stephenson, Mem. Ind. Mus. vii, p. 223. 

Length 105-165 mm.; diameter 4-6| mm. Segments 90-130. 
Colour olive-green or bluish purple, ventrally pinkish. Prosto- 
mium epilobous, almost tanylobous. Dorsal pores from 12^13, 
the first slit-lilce. Setae implanted on circular ridges, the rings 
unbroken ventrally, a very slight break dorsally; in front of the 
clitellum the setae are larger than behind, especially those of ii-ix; 
numbers 22/vi, 44/ix, 47/xii, 65/xxiii. Clitellum xiv-xvi (=3); 
dorsal pores absent, a few setae ventrally on xiv. Male pores in 
the setal zone, in large depressions, circular, surrounded by a 
prominent lip, except on their inner margins ; the whole, including 
lips, extends nearly over the interval between the setal zone of 
xvii and that of xix; the pores two-sevenths of circumference 
apart, 12 setae intervening. Spermathecal pores four pairs, in¬ 
conspicuous, in 5/6—8/9, two-sevenths of circumference apart, 
approximately in line with /. 

Septum 5/6 thickened, 6/7 and 7/8 much thickened, 8/9 and 
9/10 absent. Gizzard cask-shaped, in viii. A collar-like structure 
round the oesophagus behind the gizzard, consisting of blood- 
glands, in x. Intestine begins in xiv-xvi; caeca originating in 
xxvi or xxvii, narrow, simple or crenulated on the dorsal margin. 
Testes and funnels in x and xi, in sacs, the sacs of x small and 
probably communicating with each other, those in xi larger and 



Fig. 121.— Pheretima lignicola Steph.; sperm atheca. 

separate. Seminal vesicles in xi and xii, those of xi within the 
testis sacs. Prostates of large size occupying xvi-xx, much cut up 
into lobes; duct with many windings, becomes thicker and more 
muscular as it proceeds; stout, smooth, and shining at its termi¬ 
nation. Spermathecal ampulla ovoid or heart-shaped ; duct of 
equal length or shorter, stout, muscular, and shining, sometimes 
fusiform in shape; diverticulum long, narrow, and twisted, its 
ental portion thin-walled, with numerous small irregularities, its 
ectal part shining and muscular (text-%. 121). 

Distribution . Dibrugarh, Assam ; Lower Burma ; Bombay. 
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16. Pheretima osmastoni Mich. 

1907. Pheretima ostnaetoni, Michaelsen, Mfc. Mus. Hamburg, xxiv, 
p. 163, text-fig, 11. 

1909. Prieretima osmastoniy Michaelsen, Mem. Ind. Mus. i, p. 191, 
pi. xui, fig. 26, text-fig. 18. 

Length250-320mm.; maximum diameter 10-11 mm. Segments 
126-148. Colour dorsally violet-grey, iridescent; ventrally 
yellowish-grey. Prostoinium epilobous ca. tongue open 
behind. Dorsal pores from 12/13 (?). Setae somewhat enlarged 
in front of the elitellum and in the hinder half of the body, 
especially dorsally ; dorsal setae in general somewhat larger and 
further apart than the ventral; rings wi{h a regular dorsal break, 
zz = 1| or 1§ yz; ventral break small and irregular; numbers 
28/v, 50/ix, 58/xiii, 72/xix, 70/xxvi. Clitellum ring-shaped, 
xiv-xvi (= 3). Male pores about a quarter of circumference 
apart, with about 18 setae intervening, on transversely oval papillae 
in the setal zone, the surface of the papillae bearing the small 
porophores. Female pores apparently paired, but near together. 
Sperinatheeal pores three pairs, in (3/7—8/9, about two-sevenths 
of circumference apart. Copulatory organs as broad, median, 
transversely oval or rectangular cushions with rounded angles, 
with numerous closely set, fine pores upon them, the openings of 
small glands; the cushions take up the hinder § or | of their 
segments, and are about a quarter of the circumference in 
breadth ; their distribution is variable, most often one, on x or 
rarely on viii, sometimes two, on xii and xiii. 



Fig. 122.— Pheretima osmastoni Mich.; spermatbeca; X 4. 

Septum 6/7 fairly strong, 7/8 very strong, 8/9 and 9/10 wanting, 
10/11-12/13 very strong, 13/14 hardly strengthened. Gizzard 
thickly pear-shaped. Caeca fairly long, simple and slenderly cone- 
shaped, extending upwards not forwards. Typhlosole simple. 
Lymph glands present. Testis sacs two pairs, in x and xi; those 
of each segmeut communicating with each other, those of the 
same side separated. Seminal vesicles two pairs, in xi and xii, 
large, somewhat incised and granular. Prostates loosely and 
irregularly lobed, extending through ca. xviii-xxii; duct long, in 
a somewhat irregular loop the ectal limb of which is thick and 
muscular, the ental much thinner; no copulatory pouch. A bifid 
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accessory gland opens by a simple terminal canal medial to each 
male pore; internally this canal bifurcates, the two halves of each 
gland being situated one in front of and one behind the prostate; 
each portion is grape-like, consisting of numerous fairly small 
groups of large gland-cells and their long narrow ducts, 'which 
open into a central canal, the main duct of the half gland ; lastly 
the two main ducts unite. An enlarged seta, which must be 
regarded as a penial seta, between the opening of the male duct 
and that of the accessory gland. Spermatheeal ampulla pear- 
shaped, duct not distinctly set oif, narrow, shorter than ampulla ; 
diverticulum long, tubular, narrow, irregularly undulating, with 
small pear-shaped seminal chamber at the eutal end, the whole 
more than twice as long* as main pouch, opens into ectal end of 
duct (text-fig. 122). 

Remarks . The tips of the penial set® were broken in all speci¬ 
mens. Penial set® are not known elsewhere in the genus. 

Accessory glands are found in P . andamanenm also, but their 
structure is rather different. 

Distribution . Port Blair, S. Andaman. 

17. Pheretima peguana {Rosa). 

1890. Perichcetu peguana, Rosa, Ann. Mus. Genova, (2) x, p. 113, 
pi. i, figs. 0-8. 

1893. Perichceta peguana, Beddard, Monog. p. 403. 

1900. Amyntas peguanus, Beddard, P. /. 8. 1900, p. (528. 

1900. Pheretima peguana, Michaelsen, Tier, x, p. 292. 

1922. Pheretima peguana, Michaelsen, Capita zool. i, 3, p. 44. 

Length 170 mm.; diameter 6mm. Segments ca. 120. Colour 
grey-brown. Prostomiumproepilobous. Dorsal pores from 12/13. 
Setal rings closed or almost so; set® larger and set more widely 
ventrally than dorsally; numbers ca. 56 in spermatheeal region, 
66/xii. Clitellu'm xiv-xvi (= 3). Male pores as small fissures 
with anterior and posterior lips, f of circumference apart, 
in line with 10th seta. Spermatheeal pores, three pairs, in 
6/7—8/9, a quarter of circumference apart, in line with 12th seta. 
Copulatory papill® two pairs, in 17/18 and 18/19, circular, imme¬ 
diately internal to the line of the male pores, occupying the space 
between the setal rings of xvii and xix. 

Septa 8/9 and 9/10 absent (or 8/9 may be vestigial); 11/12 is 
the only one which is a little thickened. GHzzard in viii. (Eso¬ 
phagus swollen in each segment from x to xiii, and marked by 
vascular striations. Intestine begins iu xv, c®ca simple, small, 
originating in xxvi. Two pairs testis sacs, those of each side fused 
together but not communicating with each other, and not with 
those of the other side. Seminal vesicles two pairs, in xi and xii, 
slightly lobed. Prostates occupying about three segments, much 
cut up into lobes; duct short, narrow, looped, discharges through 
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a muscular bulb, with copulatory sacs in front of and behind it. 
Spermathecal ampulla sac-like, duct short; diverticulum long, 
narrow and tubular, much coiled and enclosed in an oval sac. 
Accessory glands corresponding to the external papillae, large, 
globular, of pearly appearance, consisting of a firm outer membrane 
enclosing a cavity. 

Remarks, Rosa, having described the species from Rangoon, 
afterwards had other specimens from Siam (135), which enabled 
him to make a few corrections in his former account. Beddard 
appears also to have had specimens (? he may have examined the 
Siam specimens which Rosa had, since they belonged to the 
British Museum), since (37 a) he says“ I do not agree with 
Rosa as to the absence of the septum 8/9. I found it to be dis¬ 
tinctly present in individuals examined by myself.” Michaelsen 
has recently (131) examined specimens from Lombok and Java; 
he sectioned the region of the testis sacs; as regards the sac 
enclosing the coils of the spermathecal diverticulum, it was not 
very distinct, and the appearance was as if the coils of tin 1 diverti¬ 
culum were united by a jelly-like mass, which in turn was sur¬ 
rounded by a fine membrane. 

The spermathecal diverticulum recalls that of P. birmmricit, and 
the accessory glands those of Drawida japonica. 

Distribution . Rangoon. Outside India from Siam, Lombok, and 
Java. 

18. Pheretima posthuma (L. Vaill.). 

1883. Meyaseolex affirm, Beddard, Ann. Mag. N. II. (5) xii, p. 214. 

1895. Perichceta posthuma, Beddard, Monog. p. 424. 

1900. A my ntas post humus, Beddard, P. Z. S. 1900, p. 041. 

1900. Pheretima posthuma , Michaelsen, Tier, x, p. 295. 

1902. Pheretima posthuma , Beddard & Pedarb, P. Z. S. 1902, ii, 

p. 164, text-tig?. 30-39. 

1909. Pheretima posthuma , Michaelsen, Mem. Ind. Mus. i, p. 189. 

1911. Pheretima posthuma, Lloyd, Introd. to Biol, for Students in 

India, p. 08, pi. v. 

1911. Pheretima posthuma, Lloyd & Powell, J. Bombay Soc. xxi, 

p. 289, text-tigs. 1-3, p. 291. 

1912. Pheretima porfhuma, Stephenson, llec. Ind. Mus. vii, p, 278. 

1913. Pheretima posthuma, Stephenson, Tr. Roy. Soc. Edin. xlix, 

p. 704. 

1914. Pheretima posthuma , Stephenson, Bee. Ind. Mus. x, p. 342. 

1915. Pheretima posthuma , Stephenson, Mom. Ind. Mus. vi, 

pp. 37, 99. 

1910. Pheretima posthuma, Prashad, J. Bombay Soc. xxiv, p. 502, 

pi. i, figs. 2-7 ; pi. ii, tig. 0. 

1916. Pheretima posthuma, Prashad,‘The Anatomy of an Indian 

Earthworm, Phei'etima posthuma Lahore, p. 1. 

1916. Pheretima posthuma, Stephenson, Roc. Ind. Mus. xii, p. 334. 

1917. Pheretima posthuma, Stephenson, Quart. Journ. Mic. Sci. 

lxii, p. 261, pi. xix, fig. 2. 

1917. Pheretima posthuma, Stephenson, Rec. Ind. Mus. xiii, p. 385. 
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1918. Pheretima posthuma, Thapar, Itec. Ind. Mus.,xv, pp. 71, 74, 

pi. vi, tigs. 3, 4. 

1919. Pheretima postliuma , Bahl, Quart. Journ. Mic. Sci. lxiv, 

p. 73, pis. vi-viii, text-figs. 1-3. 

1920. Pheretima posthuma , Stephenson, Mem. Ind. Mus. vii, p. 222. 

1921. Pheretima po8thuma f Bah I, Quart. Journ. Mic. Sci. lxv, 

p. 349, text-figs. 1-11. 

1922. Pheretima posthuma, Stephenson, Rec. Ind. M\is. xxiv, 

p. 434. 

Length 115-130 mm.; diameter ca. 5 mm. Segments ca. 140. 
Colour a rich brown. Prostomium tanylobous. Dorsal pores 
from 12/13. Set® in unbroken rings; all setae of approximately 
the same size; numbers 144/vi, 108/x, 95/xx, 92/xxxi. Clitellum 
xiv-xvi ( = 3); sometimes no set®, at other times indistinct rows 
of set® present. Male pores in setal zone, about a quarter of 
circumference apart, on prominent papillae; 19 or 20 set® 
intervene. Sperraathecal pores four pairs, in 5/0-8/9, about one- 
third of circumference apart. Copulatory papillae two pairs, on 
xvii and xix, very slightly internal to the line of the male pores; 
occasionally papilhe on some of the following segments. 

Septa 5/0-7/8 much thickened, either 8/9 or 9/10 absent as a 
rule, 12/13 also thickened. Cax*a originate in xxvi, conical, 
without secondary projections. Typhlosole a slight ridge only. 
Lymph glands present behind xxvi. Testis sacs median, in x and 
xi. Seminal vesicles three pairs, in x, xi, and xii. Prostates of 
moderate size, occupying xvi-xxi, irregularly lobulated; duct 
thick, looped; no copulatory pouch. Hpermathecal ampulla 
ovoid; duct not sharply set off, rather longer than ampulla; 
diverticulum of variable length, as long as or only half as long as 
ampulla, fairly thick. Small accessory glands correspond to the 
papillae on xvii and xix. 

Jiemarks. The worm is well known in India, since it is com¬ 
monly used, in N. India at least, as the type for elementary study 
in the colleges; descriptions have been published by Lloyd and 
Prashad (62, 82 a), 

A considerable amount of morphological work has been done 
on this species. Stephenson has described parts of the vascular 
system in detail (72), and Bahl has given a complete description 
of the whole system in Pheretima (97), one of the species investi¬ 
gated being the present one. Bahl lias described the remarkable 
nephridial system, and has shown that the septal nephridia empty 
themselves by segmentally arranged canals into a pair of supra- 
intestinal excretory ducts, which in turn discharge by segmentally 
arranged openings into the intestine (90). Thapar has studied 
the lymphatic glands on the intestine, and the “coelomic organ 17 
of Beddard and Fedarb, which is shown not to be a constant 
structure (89). 

Lloyd insists, against Powell, on the separateness of the two 
vasa deferentia of a side as they pass backwards (63, 64). Ac¬ 
cording to Beddard the intestinal caeca are,sometimes absent (37 a). 
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An accessory prostate may be present in xvii, with well-developed 
duct (Stephenson, 86). 

Distribution. The worm is universally found in North India, 
throughout the Punjab, United Provinces, and Bengal (including 
Bihar), and localities need not be specified. It has also been found 
in Bombay and Baroda; Ajhier and Udaipur, in Rajputana; 
Gwalior in Central India; the N. Shan States, in Burma; but it 
has not so far been recorded from Southern India. It is also 
common outside India in the Pheretima area—the Philippines, 
Malay Archipelago, Malay Peninsula, Cochin China, as well as in 
the Bahamas. 

19. .Pheretima suctoria Mick. 

1907. Pheretima suctoria , Micliaelsen, Mt. Mus. Hamburg, xxiv, 
p. 165, text-iig. 12. 

1909. Pheretima suctoria , Michaelsen, Mem. Ind. Mus. i, p. 196, 
pi. xiii, tig. 28, text-fig. 19. 

1922. Pheretima suctoria, Stephenson, Rec. Ind. Mus. xxiv, p. 434, 
text-fig. 1. 

Length 75-135 mm.; diameter 4-7 mm. Segments 103-123. 
Colour dorsally and anteriorly chestnut, yellowish brown else¬ 
where. Prostomium epilobous ca. tongue short and broad, 
closed behind. Dorsal pores from 12/13. Setae all nearly of 
equal size; rings unbroken, intersetal intervals about the same 
everywhere, except that on the anterior segments they are 
rather greater dorsally than ventrally; numbers vary greatly, 
25-38/v, 35-58/x, 60-70/xiii, 75/xix, 80/xxvi. Clitelluru ring- 
shaped, xiv-xvi ( = 3); setae absent. Male pores on small 
papilhe in setal zone, about one-third of circumference apart. 
Female pores paired, close together. Spermathecal pores four 
pairs, 5/G-8/9, ventro-lateral, about a quarter of circumference 
apart. Copulatory organs as a pair of large circular or trans¬ 
versely oval areas oil xviii, transgressing the limits of the segment 
both in front and behind (according to fig.), with smooth surface, 
either depressed or elevated, of a dark ground colour with numerous 
lighter spots; these areas are placed between the papillae of the 
male pores, which cause a slight indentation of the outer border 
of the areas; the setal zone causes a similar indentation of the 
inner border; 4 to 8 setae intervene between the discs. 

Septa 8/9 and 9/10 wanting, 4/5—7/8 and 10/11 slightly 
thickened, 11/12-13/14 fairly strongly thickened. Gizzard 
large. Intestinal caeca simple, slender, originating in xxvi; no 
typhlosole. Lymph glands present. Testis sacs two pairs, in x 
and xi; those of a side, and those of a segment, communicating, 
the whole appearing as a ring with four regularly arranged 
globular swellings. Seminal vesicles large, compact, two pairs, 
in xi and xii. Prostates occupying xvii-xix, much cut up into 
lobes ; duct fairly long and equally thick throughout, irregularly 
bent; no copulatory pouches. Cushions internally correspond 
to the discs externally. Ovisacs present in xiv. Spermathecal 
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ampulla bulbshaped, narrowed entally ; duct sharply set off, halt 
as long and entally one-third as thick as ampulla, narrower 
ectally; diverticulum irregularly bent or coiled, very long and 



Fig. 123.— Pheretima snctoria Mich.; spermatheea; X 8, 

very thin, tubular, the ental end slightly dilated; if uncoiled 
would be two or three times as long as the main pouch; enters 
ectal end of duct (text-fig. 123). 

Remarks. The above is taken from the original description by 
Michaelsen. My own specimens from Bombay showed a number 
of differences. The length was 205 mm., the colour dark brown ; 
prostomium epilobous |, the tongue not cut off, and the grooves 
at its sides hardly differed from the numerous other longitudinal 
grooves round the mouth : the setre of ii-vi were enlarged. The 
male pores were closer together, scarcely | of circumference apart, 
and at the centre of the discs; the female pore appeared to be 
single. Septa 5/6—7/S were very stout. The testis sacs enclosed 
the hearts, and in xi covered in the seminal vesicles also. The 
prostatic ducts became stouter towards the ectal end. There 
were no ovisacs. The spennathecal ampullae were ovoid, and the 
duct narrower entally. 

Distribution. The Andamans ; Bombay. 

20. Pheretima taprobanae ( Bedd .). 

1892. Perichceta taprobance, Beddard, P. Z. S. 1892, p. 163. 

1895. Perichceta taprobance , Beddard, Monog. p. 411. 

1897. Perichceta pauli , Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 243, pi. fig. 26. 

1899. Perichceta taprobance ?, Michaelsen, Zool. Jahrb. Syst. xii, 

p. 140. 

1900. Amyntas taprobance , Beddard, P. Z. S. 1900, p. 648. 

1900, Pheretima taprobance +P. taprobance var. pauli, Michaelsen, 

Tier, x, pp. 308, 309. 

1903, Pheretima taprobance, Michaelsen, Sb. Bohm. Ges. Prag, 
xl, p. 12. 

Length 80-145 mm.; diameter 5-7 mm. Segments 95-122, tri- 
annular in consequence of elevation of setal ridges. Colour 
(preserved) pale brownish grey, clitellum a darker brown. 
Prostomium epilobous | $ a middorsal longitudinal furrow over 
prostomium and i. First dorsal pore in 11/12 or 12/13. Setal 
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rings indistinctly broken dorsally, closed ventrally; zz=l\ to 
2 yz; numbers 70/v, 77/x, 70/xix, 54/xxvi. Clitellum xiv-xvi 
(=3); setse present. Male pores on small, slightly raised papillae, 
J of circumference apart. Spermathecal pores one pair, in 7/8, 
almost half the circumference apart. ' Copulatory papillae circular, 
sunk in the middle, paired, on the anterior half of their segments, 
vii-x and xviii-xx, often also on vi, xi, and xxi, the posterior 
in two lines which converge posteriorly, those on xviii rather 
internal to the line of the male pores, on xix in the line of the 
pores, on the following segments successively a little nearer to the 
middle line; the anterior papillae in regular longitudinal lines, 
about 5 intersetal intervals nearer the middle line than the 
spermathecal apertures. 

Septa 8/9 and 9/10 wanting; 6/7—7/B and 10/11-13/14 
thickened. Gizzard almost globular. Intestine begins xv; no 
intestinal caeca. Two pairs seminal vesicles, in xi and xii. 
Prostates with small glandular portion confined to xviii, and 
U-shaped duct, the ental part of which is rather thinner; no 
copulatory pouch. Spermathecal ampulla ovoid ; duct fairly long, 
as long as ampulla, and thick ; diverticulum tubular, as long as 
main pouch and half as thick as ampulla, joining ectal end of 
duct, its ental half swollen to form a seminal chamber, its ectal 
half acting as duct. 

Remarks. Beddard at first overlooked the papillae, which led 
Michaelsen to describe his own specimens as a separate species. 

Distribution. Ceylon. Outside India from Madagascar and 
Brazil. 

21. Pheretima travancorensis ( Fedarb ). 

1898. Periclueta travancorensis, Fedarb, J. Bombay Soc. xi, 
p. 435, pi. ii, figs. 2, 5. 

3900. Amyntas travancorensis (part.), Beddard, V. Z. S. 1900, 
p. 014. 

1900. Pheretima travancorensis, Michaelsen, Tier, x, p. 310. 

Length 70 mm.; diameter 4 mm. Segments 94. Colour 
dorsally and anteriorly purple ; behind clitellum only the mid¬ 
dorsal line is purple. First dorsal pore in 16/17. Clitellum 
xiv-xvi (=3). Male pores raised, but not on sharply defined 
papill®; 10 set© intervene. Spermathecal pores three pairs, in 
6/7—8/9. 

Septum 8/9 wanting. Intestine begins in xv; intestinal caeca 
simple. Last heart in xiii. Seminal vesicles three pairs, small, 
in xi, xii, and xiii. Prostates fairly large, loosely racemose, 
occupying xvii-xix; duct coiled in a circle. Spermathecal 
ampulla pear-shaped, narrowing gradually to form the duct; 
diverticulum given off from the duct at its junction with the 
body-wall, thin, often undulating, if stretched out is about as 
long as the main pouch, dilated at its ental end to form a thickly 
pear-shaped seminal chamber. 
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j Remarks. Beddard (37 a) unites P. crescentica (Fedarb, 36) 
with this species, and is followed by Michaelsen (64). Michaelsen 
(64, 68) considers tins species to be possibly identical with 
P. dubia (Horst). 

The spermathecal diverticulum of this form seems to be differ¬ 
ent in shape from that of P. crescentica ; there is here no glandular 
appendage of the spermatheca looking at first like a second 
diverticulum; and there are three pairs of seminal vesicles as 
against two in P. crescentica. On these grounds I believe the 
species to be distinct; but crescentica should, I think, be united 
with houlleti. 

Distribution. Travancore. 

22. Pheretima trivandrana Steph. 

1910. Pheretima trivandrana , Stephenson, Rec. Tnd. Mus. xii, 
p. .*135, pi. xxxii, fig. 27, pi. xxxiii, figs. 28, 29. 

Length 70 nun.; maximum diameter 3 mm. Segments 100. 
Colour an equable grey. Prostomium epilobous J, tongue broad, 
not closed behind, llorsal pores from 8/9. Setal rings closed 
dorsally in the first ten segments, thereafter a slight break, 
zz=:2yz; ventral break also small, ea. ab, or absent in some 
of the anterior segments ; setae of ii-ix rather enlarged, those of 
x rather small; numbers 28/v, 46/ix, 52/xii, 52/xix, and 54 in 
middle of body. Clitellum scarcely distinguishable, perhaps 
xiv-xvi (=3?). Male pores situated towards the inner side of, 
but well withiu, a pair of circular thickened areas which are 
somewhat raised in their centres; the pores in line with g, and 
rather more than ^ of circumference apart, with about. 9 setae 
intervening. Female pores paired. Spermathecal poies three 
pairs, in 6/7—S/D, ventre-lateral, about £ of circumference apart. 



Fig. 124 .—Pheretima trivandrana Steph.; spermatheca. 

Septa 8/9 and 9/10 absent, about three in front of and three 
behind the gap somewhat thickened. Gizzards well developed, 
ovoid. Intestine begins in xv, caeca originate in xxvii. Testis 
sacs in x and xi. Seminal vesicles two pairs, in xi and xii, lobed. 
Prostates small, in xvii and xviii, cut up into numerous small 
lobules; duct describes almost a complete circle, and increases in 
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thickness towards the ectal end, firm and shining except at its 
eetal end, lying on a soft white cushion. Spermathecal ampulla 
relatively small, ovoid, or pear-shaped; duct very stout, almost 
straight, much longer than ampulla; diverticula two, one thin, 
finger-like, a simple tube, about half as long as duct, arising from 
ectal end of duct, its lumen wider at the eutal end; the other 
arising from the middle of the duct, consisting of a pear-shaped 
chamber subdivided into about three or four loculi which give to 
the surface a lobulated appearance, and a stalk, the whole nearly 
as long as the main pouch above the entry of this diverticulum ; 
of this second kind of diverticulum there may be two, one smaller 
than the other (text-fig. 124). 

Remarks. This species is very similar to P. houlleti , and indeed 
may be identical with it. It is possible that the loculated seminal 
chamber of the second diverticulum may bo in reality a convo¬ 
luted tube, the windings closely pressed together, as in P. houlleti ; 
a re-examination of the original material seems to show that this 
is not unlikely. I also looked for clitellar set®, but no sacs 
were visible. 

Distribution. Trivandrum (Travancore). 

10. Genus DIP0R0CILETA Becld. 

1890. Diporochceta , Heddard, P. Z. S. 1890, p. 50. 

1895. Diporochceta, Beddard, Monog. p. 430. 

1900. Diporochceta , Michaelsen, Tier, x, p. 199. 

1907. Diporochceta , Michaelsen, fauna tt.W. Austral, p. 101. 

1910. Perionyx (part,), Michaelsen, Mjobergs Austral. Exp. pp. 40, 
53 

Setie, at least in the middle and hinder parts of the body, 
numerous (more than eight) per segment. Spermathecal pores 
2-5 pairs, the last in 8/9. One gizzard in the region of segments 
iv-vi, seldom \estigial. Purely meganephridial. Prostates tubular, 
with simple unbranched duct. f 

The genus was established by Beddard for worms with the 
essential three features of the group as we still know it,— 
pericha 3 tine arrangement of the setae, tubular prostates, and 
meganephridia. In the Monograph he adds a character of the 
clitellum to the diagnosis,—“elitellura generally more than three 
segments.” Michaelsen in the Tierreich volume included 
Bourne’s Perichceta pellucida in the genus, which thus came to 
have an Indian representative (all previously admitted species 
having belonged to Australia or New Zealand). Michaelsen in 
his diagnosis admitted the possibility of a racemose prostate; 
but in 1907 he retracted this, in consequence of his view r s on the 
importance of the prostate in the classification of the Megas- 
colecinae, and defined the genus as above. 8t.ill more recently 
(1916) he has fused the genus with Perionyx , under the name of 
the latter, though allowing it a certain independence as a 
subgenus. 
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In this last change I do not follow him. Tlie reason for the 
fusion is that there exists a series of intermediate forms. The 
feature in which Diporochceta differs from Ferionyx is the 
prostate, tubular in the first, racemose in the second; and it 
happens that all stages in the evolution of the racemose (Phere- 
tirna-prostate) from the tubular (Plutellus-prostate) are to be 
found in the combined genus (Diporochceta + Perionyx), so that 
any separation between the two must be arbitrary; further, 
there is not either any geographical means of distinguishing them. 
Diporochceta as a subgenus, however, is to be distinguished, 
according to Michaelsen, as including all forms in which there 
is a distinct central canal through the middle of the glandular 
part of the organ, even though this central canal may receive 
branches. 

But the fact that the dividing line is an arbitrary one is no 
reason for not drawing it, if convenience demands it. If the 
existence of intermediate forms is to be allowed to prevent us 
from making a division, we may look forward, as our knowledge 
increases, to seeing our groups diminish in number, until, the 
more perfect our knowledge becomes, the more our classification 
fades away into nothingness ; so that when, owing to the number 
of forms known, our need for a detailed classification is greatest, 
we shall be left without any classification at all. 

Michaelsen has already fused the genera Notoscolex and 
Megascolex ; to be consistent, Megascolides also must be fused, 
since here too there are a number of intermediate forms between 
the Plutellus-prostate and the Pheretima-prostate. This would 
lead to the establishment of a huge genus, Megascolides + Notoscolex 
+Megascolex , which would be extremely unwieldy, and would 
contain forms with lumbricine setae, tubular prostates, and a 
nephridial system consisting almost entirely of meganepbridia, 
along with others with perichaetine setae, racemose prostates, and a 
nephridial system of micronephridia only—it would, in short, be 
a renunciation of classification. 

In fine, one of the great features in the evolution of the 
Megascolecinao has been the change in the prostate; and if this 
is not to be marked in our scheme of classification, the scheme 
will be comparatively useless: it will certainly fail to indicate 
what it ought. 

The dividing line between Diporochceta and Ferionyx considered 
as subgenera of Perionyx s.l., as proposed bv Michaelsen, is not 
the same as that proposed in the case of Megascolides and 
Notoscolex . In the latter case Megascolides is to retain only those 
species in which there is no hint of branching of the duct; 
Diporochceta , however, is to include forms with branching ducts, so 
long as there is a definite central canal through the axis of the 
gland. 

The genus Diporochceta has arisen from Flutellus by the 
substitution o£ the perichaetine for the lumbricine setal 
arrangement; and, as has been said, has given rise to Perionyx 
by the substitution of the racemose for the tubular prostate. 
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It should be noted, however, that the only Indian representative 
of the genus stands rather aside from the main line of this 
evolution bv reason of the character of the anterior nephridia, in 
which it differs, apparently, from the Australian and New Zealand 
species or the majority of them. Diporochccta is defined as being 
purely meganephridial; but the term “ meganephridiumis 
usually taken to mean the tubular form of the organ found, for 
example, in the Lumbricidae. In the anterior part of Diporochoeta 
pellucida , however, the nephridia are tufted—a form which is 
generally, I think, looked on as a variety of micronephridia (1 
have little doubt, for example, that when Michaelsen described a 
number of new species of the genus in 1910 (Abh. Ver. Hamburg, 
xix, 1), he intended, by calling them “meganephridial,” to exclude 
this form of nephridium equally with the scattered micronephridia); 
and it would not have been strange if Diporochceia pellucida had 
found a place under the genus Spenceriella (micronephridial, with 
perichaetine setae and tubular prostates). 

In the Megascolecidae this modification of the anterior nephridia 
very commonly goes along with the breaking-up of the post-clitellar 
nephridia into scattered micronephridia. It seems possible, 
therefore, that Spenceriella may have arisen from such a 
Diporochceta as D. pellucida by the substitution of micronephridia 
for meganephridia (not from Megascolides by the development of 
the perichaetine arrangement and further breaking-up of the 
nephridia). In any case, for geographical as well as anatomical 
reasons, it seems probable that the present species is not 
phyletieally related to the Australian species. 

(On the subject of the nephridia, see further under the species.) 

Distribution . For the Indian species no locality is given; 
presumably it was in Southern India. The headquarters of the 
genus is in Victoria and Tasmania; species are also found in 
Queensland, New Zealand, and (one species) on the Chatham 
Islands. 

1. Diporochaeta pellucida (A. G. Bourne). * 

1894. Perichccta pellucida , Bourne, Quart. Journ. Alic. Sci. xxxvi, 
y>. 13, pi. iv, figs. 17-32, pi. v, fig. 42. 

1900. Diporochceta pellucida , Michaelsen, Tier, x, p. 207. 

Length 450 mm.; diameter ca. 4 mm. Unpigmented; body- 
wall very transparent. Prostomium small, without dorsal process. 
Dorsal pores from 5/6. Dorsal setal gap = 10 yz, ventral gap 
=3 ab ; numbers 24/ii, 44/v, 36/ix, 36/xx. Clitellum rather 
indefinite, including a little of the posterior end of xii and £ of 
xx (= ca. 7£); not well developed ventrally. Male pores in a 
small dumbbell-shaped pit, at a distance apart equal to five 
intersetal intervals, but no setae actually intervene. Female pores 
paired, in front of setae a. Spermathecal pores in 7/8 and 8/9, 
between the lines of a and 6. 

Gizzard in v. Calciferous glands in xiv, xv, and xvi. Intestine 
begins in xviii; no caeca; no typhlosole. A pair of complex 
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nephridia in each of segments vii-xi, consisting each of a 
nephridial tube with a bush-like group of tubules springing from 
one part; a pair of small simple nephridia in each of the 
following segments; no micronephridia. Testes and funnels free 
in x and xi. Prostates long, tubular, confined to xviii. 
Spermathecffl as elongated pyriform sacs with a small caecum. 

Remarks. In Bourne’s own separate copy of his paper of 1886 
in the P. E. 8. (“ On Indian Earthworms. Part I.—Preliminary 
Notice of Earthworms from the Nilgiris and Shevaroys ”), which 
has come into my hands, there is written opposite the heading of 
the description of Pericliceta ( Pteurochceta ?) gracilis “ =P. pellucida.” 
It would seem, therefore, that Bourne himself identified the species 
inquirenda : Pericliceta gracilis with the present species; the 
differences in the descriptions, however, seem too great to justify 
the inclusion of the latter species in the synonymy. It will be 
bevst to leave P. gracilis , as Michaelsen does in the Tierreich, as a 
doubtful species of Megascojex . 

Bourne used this species in his investigations on the 
development of the set©, and has some observations on the 
development of the nephridia also. 

The genus to which this species is to be referred depends on the 
interpretation of the anterior nephridia. These are bushy tufts 
on each side in segments vii-xi, and evidently are the same 
things as the tufts so commonly found in numerous genera of 
Megascolccidaj,in more than one subfamily. If they are considered 
as mieronephridial, the species will go under Spenceriella •, if each 
tuft is looked on as a meganephridiuin, under Diporochceta. Fn 
accordance with what was .said under Woodwardia. I consider the 
tufts as a special form of meganephridiuin, and the present 
species as belonging to Diporochceta. It is, however, evident that 
such a form cannot belong to the direct line of ancestry of 
Perioniji r; Perionyx must have originated from forms which 
retained the original structure of the meganephridia in the 
anterior part of the body. 

Distribution . Probably Southern India. 


. 11. Genus PERIONYX E. Perr. 

1895. Perionyx t Beddavd, Monog. p. 435. 

1900. Perionyx + Diporochceta (part.), Michaelsen, Tier, x, pp. 207, 

1 ". 

1907. Perionyx + Perionychellcij Michaelsen. Fauna S.VV. Austral, 
p. 163. 

1909. Perionyx + Per tony chella f Michaelsen, Mem. Ind. Mus. i, 

p. 119. 

1910. Perionyx , Michaelsen, Abh. Ver. Hamburg, xix, p. 68. 

1916. Perionyx (part.), Michaelsen, Mjdberg’s Austral. Exp. p. 7. 

Set© numerous (more than eight) per segment, in rings which 1 
are often almost closed. Male pores often approximated in 
greater or less degree, and may be very close to the middle line. 
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Female pore unpaired (? always). Spermathecal pores, like the 
male pores, often vety near the middle line, the last pair in 7/8 or 
8/9. Gizzard very frequently more or less vestigial, in v or vi. 
Meganephridial. Two pairs testes and funnels. Prostates of the 
branched Pheretima- type. 

The early history of the genus can be ascertained from the 
synonymy in Michaelsen’s Tierreich volume, where the diagnosis 
does not differ very greatly from that adopted here. Since that 
date, however, the definition of the genus has been modified more 
than once. 

In 1907 Michaelsen instituted a new genus Perionychella — 
meganephridial, with perichaetine arrangement of the set® and 
Pheretirna-pi'Q$t&tQa ; it differed in this last character from 
Diporochceta, in which its species had mostly been included, and 
from iVtowy.r in not having the vestigial gizzard and approximated 
male and spermathecal pores of the latter. The new genus was, 
however (in accordance with the view then held that the 
branched prostate had arisen once only in the history of the 
subfamily), not supposed to have arisen from Diporochceta , but 
from Woodwardia ; Perionyx was its descendant. Its separation 
from Perionyx appeared to be justified, not only by the anatomical 
characters, but also by the facts of distribution, Perionychella 
being found only in the Australian region, Perionyx only in the 
Indian. 

In 1909 Michaelsen described a number of species of 
Perionychella from India, though he recognized that the separation 
from Perionyx on anatomical characters was difficult, arid that the 
geographical distinction too was breaking down. In 1910 he 
found that he could no longer maintain the two genera as distinct, 
since a Perionyx with vestigial gizzard and approximated genital 
pores had been found in the Australian region (Auckland Islands); 
he therefore united them under the name Perionyx . 

The most recently proposed alteration of the content of the 
genus—the inclusion in it of Diporochceta—Diporochceta and 
Perionyx s. s. becoming subgenera of Perionyx §. 1., has been 
discussed under the heading of Diporochceta , where also I give my 
reasons for continuing the two as separate genera. 

On the phylogenetic derivation of Perionyx , see also under 
Diporochceta, 

A typical Perionyx has a characteristic appearance, and can be 
referred to the genus at sight. The body is often depressed, the 
dorsal surface is of a deep purple colour, the ventral surface much 
paler; the set® are numerous and close-set, especially ventrally, 
and the rings closed or nearly so ; the male and spermathecal 
pores are very near the midventral line, and copulatory papill® 
are much less frequent than in the genera Megascolex and 
Piteretima . 

The most aberrant species are polytheca , with seven pairs of 
Iperinathec®, and annulatus , with micronephridia; on the 
justification for retaining this latter species in the genus, see 
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Stephenson (95, p. 119); though by strict definition this worm 
should be a Megascolex , yet its general habitus is so markedly that 
of Perionyx that it can hardly be doubtful where its relations lie, 
while the matter is definitely settled by its occurrence in the 
Perionyx region and far away from that of Megascolex. 

The structure of the prostate in a number of species is described 
by Michaelsen (83 a). * 

Distribution (Chart III). The Eastern Himalayas, including the 
Abor Country and Assam, is the chief home of the genus ; the 
Western Himalayas (neighbourhood of Simla, Kumaon Hist.) 
have a few endemic species; Bengal, Burma, South India 
(Nilgiris, Mysore), Bombay and neighbourhood (as far as Belgaum 
to the south), and Ceylon each have one or two species. P. 
exeavatus and P. sansibaricus are peregrine species which have 
wandered widely; they are omitted from the above statement. 
Some immature specimens, probably of peregrine species, have 
been recorded from the Maidive Islands. 

The genus is also endemic in the Australian region—in 
Victoria, Tasmania, and the Auckland Islands. In addition, 
P. exeavatus extends over the islands and coasts of the Indian 
Ocean and Malay Archipelago; P. sansibaricus is found in 
Zanzibar as well as in S., W., and Central India; and a species 
P, violaceus is found in Sumatra and Java. 

If the Indian localities are indicated on a map, the distribution 
is seen to be a double one ; the main home of the genus is in the 
E. Himalayas, stretching W. to Simla and E. into Burma * but it 
has also established itself in a line along the S. W. of the peninsula 
from Bombay to Ceylon. These are the regions of the greatest 
rainfall. I have mentioned as peculiarities of the genus that it 
has not infrequently been found in wood or on trees or under 
the leaves of trees, or even in running water (73, 93). 


Key to the Indian species of Perionyx. 


1. Seven pairs of spermathecae, opening in 

2/S-8/9 . P. yolytheca. 

Four' pairs of spermathecae, opening in 

5/6-B/9 . P. arboricola. 

Three pairs of spermathecae, opening in 

fi/7-8/9 ... 2. 

Two pairs of spermathecae, opening in 6/7 

and 7/8 . 6. 

Two pairs of spermathecae, opening in 7/8 
and 8/9 . 16. 

2. Spermathecae without diverticulum, pigment 

in spots . P. variegatus . 

Spermathecae with a single diverticulum .. 3. 

Spermathecae with two or more diverticula.. 4. 

3. Nephridia (and presumably nephridiopores) in 

a regular line . P. foveatus. 

Nephridiopores and end-bladders alternating 
in position in successive segments. P. sansibaricus . 
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4. Penial setae present... 

No penial setae ... 

5. Nephridiopores alternating in position in suc¬ 

cessive segments . 

Nephridiopores not alternating; microne- 
pliridia coexist with meganephridia behind 
the genital region. 

6. Penial setae absent .*.... 

Penial setae present. 

7. Testis sacs present .. 

Testes and funnels free . 

8. Male pores \ of circumference apart, on 

small papillae. 

Male pores near togetner, in line with h or c, 
on papillae delimited by a common groove 

in front and behind. 

Male pores very close together, in a deep 
transverse fissure. 

9. Last heart in xiii. 

Last heart in xii . . 

10. Setae on dorsal surface in anterior third of 

body larger and set more widely than 

behind . 

No difference such as the above. 

11. Ornamentation of penial setae as definite spines 

or teeth . 

Ornamentation of penial setae as line sculp¬ 
turing . 

12. Male pores on large papillae of characteristic 

outline .. 

Male pores on small papillae or iu depres¬ 
sions . 

13. Male pores on papillae or on a circular wall; 

spermathecal pores about ] of circum¬ 
ference apart . 

Male pores each in a depression; sperma¬ 
thecal pores l T of circumference apart. 

14. Last heart in xii . 

Last heart in xiii. 

15. Male pores on the sides of a shallow depres¬ 

sion ; higlie&t number of set® ca. 80. 

Male pores in a depression which is sur¬ 
rounded by a thick lip ; highest number of 

set® ca. 60. 

Male pores on small papillae which are con¬ 
joined in the middle line; highest number 
of setae ca. 43... 

10. Penial setae present. 

No penial setae. 

17. Penial set® little modified. 

Penial setae with spines or teeth . 

18. Two sessile spermathecal diverticula . 

No spermathecal diverticula. 

19. Penial setae with square-cut tip . 

Penial setae pointed, usually bluntly . 


P. ceylanensu. 
5. 


P. saltans. 


P. annulatus . 

7. 

11 . 

8 . 

9. 


P. himalayanus . 


P. pokhrianu s. 

P. rimatus. 

P. kempt. 

10 . 


P. heterochcetus. 
P. nanus. 

12 . 

14. 


P. alatus . 


13. 


P. sikkimensis. 

P. depress us. 
15. 

P. pallidus. 

P. inomatus. 


P. pincerna . 


P. gravelyi 

17. 

25. 

18. 

19. 

P.fossus. 

P. nainianus . 

20 . 

21 . 


Y 
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20. Spines projecting from the flat end of the 

penial setae..... P. turaemis . 

No spines on the flat end of the penial set®.. P. excavatus. 

21. No spermathecal diverticula. 22. 

Spermathecal diverticula present. 24. 

22. Calciferous glands set off from the oesophagus 

in xiii. P.fulvus. 

No calciferous glands. 23. 

23. Penial set® with about 20 rings of spines .. P. koboemis. 

Penial set® with 10 or fewer rings of spines. P. bainii. 

Penial set® with a few scattered transverse 

rows of very minute teeth . P. mysorensis . 

24. A spermathecal diverticulum; last heart in 

xiii. P. millardi. 

Two clusters of diverticula; last heart in xii. P. shillongensis . 

25. Clitellum extending over 13 segments. P. annandalei. 

Clitellum extending over fewer than 13 seg¬ 
ments . 26. 

26. Seminal vesicles present in ix . 27. 

No seminal vesicles in ix .. 28. 

27. One large mamraillated spermathecal diverti¬ 

culum . P. simlaensis. 

Two spermathecal diverticula . P. minimus. 

28. One or more spermathecal diverticula ...... 29. 

No spermathecal diverticula. 30. 

29. Last heart in xii; dorsal pores from 1/2 .... P. pullus. 

Last heart in xiii; dorsal pores from 4/5 .... P. modestus (part.). 

30. Largest number of set® over 100; length 

over 200 mm. P. m'intoshi. 

Largest number of set® under 100; length 
under 200 mm. 31. 

31. Male pores on longitudinally oval cushions in 

a midventral depression . P. pnlvinatus. 

Male pores at end of a transverse groove .... P. modestus (part.). 


A few natural groups may be distinguished. Of these the best 
marked is characterized by the possession of testis sacs ; it in¬ 
cludes himalayanus, pokhrianus , riwatus , and alatus , all with two 
pairs of spermathec® opening in 6/7 and 7/8, and all from 
Darjiling District; alatus is the most distinct in possessing penial 
set®, which the others lack. 

Also from the same district are pincerna and inornatus , which 
may possibly be identical. P. pallidas and gravelyi may be coupled 
together, and have an obvious connection with the former pair. 
P. heterocliastus and nanus from the same region, and lrempi from 
the Abor Country, form another group which also has relations to 
pallidus and gravelyi . All hitherto mentioned belong to that large 
section of the genus which has two pairs of spermathecal pores 
opening in 6/7 and 7/8. 

P. saltans and sansibaricus are linked together by the peculiar 
alternation in the position of the nephridiopores in successive 
segments; an approximation to this condition is seen in ceyla - 
nensis and koboensis also, though the home of the latter is remote 
from that of the other species just mentioned, which are founa in 
the west and south. 
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P.fulvus (Calcutta, Burma) and 1\ tumensis (Assam) are perhaps 
connected with the widely wandering excavatus , and possibly 
bainii should come in the same group ; while there are resem¬ 
blances between bainii and millardi (bainii from Simla, millardi 
from Bombay Presidency). P. parvulus I have united with exca¬ 
vatus ; the latter is known to vary very much in size, and it needs 
only to stretch the lower limit previously given for excavatus 
somewhat further to include parvulus without any considerable 
difficulty. 

1. Perionyx alatus Steph. 

1920. Perionyx alatus , Stephenson, Mem. Ind. Mils, vii, p. 212, 
pi. ix, figs. 14-16. 

Length 84 mm.; diameter 3 mm. Segments 123. Colour 
dusky purple dorsally, pale ventrally. Prostomium epilobous J, 
tongue not closed behind. Dorsal pores from 4/5. Setal rings 
closed dorsally and ventrally; setae rather closer set ventrally; 
numbers 50/v, 55/ix, ca. 54/xii, 50/xix, and ea. 52 in middle of body. 
Clitellurn including xiii and first third of xvii ( = 4£). On xviii 
a pair of large transversely elongated papillae, joined in the middle 


xvm 


Fig. 125 —Perionyx (duties Steph.; male genital field 

line by a narrow neck, with crenulated margins; the conjoined 
papillae surrounded by a deep groove (text-tig. 125). The male 
pores as transverse grooves in the broader, inner part of the 
papillsc ; distance between the middle points of the grooves one- 
fourth of the transverse extent of the ventral surface. Sperma- 
thecal pores two pairs, in 6/7 and 7/8, the same distance apart as 
the male pores, in line with the setal interval de. 

No septa notably thickened, 6/7—S/9 slightly so. Gizzard in v, 
large, cylindrical, and rather soft. Intestine begins in xx behind 
the prostates. Last heart in xiii. Nephridia end all in the same 
line. Testis sacs in x and xi, delicate, both adherent to the 
seminal vesicle of xi, which spreads over the sac of x from behind. 
Seminal vesicles in xi and xii, fused dorsally over the alimentary 
canal in each segment. Prostates large, occupying xvii-xix, much 
indented; duct irregularly twisted, soft, moderately long, widest at 
its ectal end. The posterior pair of spermathec® are the larger; 
the spermathecal ampulla is a considerable smooth sac; the duct 
is very stout, about two-thirds as long as the ampulla, separated 
from the ampulla by a constriction, below which it is slightly 

y 2 
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swollen; the swollen upper part of the duct corresponds to the 
diverticulum, but there are no definite seminal chambers (text- 
fig. 126). Penial setae (text-fig. 127) 1 inm. long, 20 fi thick; 



Fig. 126 .—Perionyx alatus Stepb.; 
spermatheca; the markings on 
the upper part of the duct 
represent masses of spermatozoa 
shining through. 



Fig. 127 .—Perionyx alatus Steph.; tip 
of penial seta; X ca. 250. 


shaft almost straight, but curved like a hockey-stick at the 
proximal end; the tip gently curved, bluntly pointed, the distal 
portion of the shaft ornamented by minute irregularly scattered 
spines. 

Remarks. The species belongs to the himalayanus group, but is 
distinguished from its allies by possessing penial setae ; the con¬ 
figuration of the male field is also characteristic. 

Distribution . Sitong Ridge, Darjiling Dist. 


2. Perionyx annandalei (Mich.). 

1907. Perionychella annandalei , Michaelsen, Ml. Mus. Hamburg, 
xxiv, p. 154, text-fig. 7. 

1909. Perionychella annandalei, Michaelsen, Mem. Ind. Mus. i, 

. p. 106, text-iig. 13. 

1910. Perionyx annandalei , Michaelsen, Abh. Yer. Hamburg, xix, 

p. 61, pi. tig. 7. 

Length 160-280 mm.: maximum diameter 6-10 mm. Segments 
170-215. Colour dorsally a dark violet-blue, ventrally reddish 
grey. Proslomium proepilobous, shortly epilobous, or epilobous 
First dorsal pore in 6/7. Setae very small in the anterior part 
of the body, somewhat larger behind ; very close together ventrally, 
somewhat wider apart dorsally ; rings complete, or shortly inter¬ 
rupted dorsally; numbers 85/x, 70/xix. Clitellum xii-xxiv 
(=13), ring-shaped, less well marked ventrally at the extremities. 
Male area depressed or elevated, occupying the whole length of 
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xviii, pale in colour, as is also the surrounding region; in the 
setal zone the area elevated to form a ridge. Male pores in the 
lateral parts of the area in the setal zone; a few set® on the ridge 
between the male pores. Spermatheeal pores two pairs, 7/8 and 
8/9, near the middle line. 

Septa thickened in the region of the seminal vesicles. Gizzard 
moderately large, in vi. No calciferous glands. Funnels appa¬ 
rently free in x and xi. Seminal vesicles in xi and xii, or xi, 
xii and xiii, compact and grape-like, those of xiii, when present, 
smaller and apparently continuous with those of xii. Prostates 
occupying xviii and xix, thick, compact, with fissured surface, 
cleft by septum 18/19 ; duct short and thick. Spermathecal 
ampulla sac-like or irregular ; duct half as long and half as thick 
as ampulla; two or three seminal chambers enclosed in its wall, 
projecting externally as a single papilla-like excrescence, or as so 
many small knobs, flat, and lustrous; no free diverticula. No 
penial setae. 

Distribution . Kurseong, Darjiling Dist.; Cherrapunji, Assam, 

3. Perionyx annulatus Steph. 

1914. Perionyx annulatus , Stephenson, Rec. Ind. Mus. viii, p. 386. 

Length 100-150 mm.; diameter 4-6 mm. Segments 198- 
230. Dorsal surface in general a dusky purple; intersegmental 
grooves and setal ridges pale, a banded appearance resulting; 
ventral surface pale. Prostomium large, broad, epilobous |. First 
dorsal pore in 4/5. Setal rings unbroken or nearly so vent rally; 
dorsally a small interval (1|-2 yz); intersetal distances a little 
greater dorsally than ventrally ; numbers 55/iv, 74/ix, 82/xiii, 
70/xix, 70/xxvi. Clitellum rather paler, xiii-xvii (=5); xii 
slightly modified also. Male pores fairly close together, ca. £ of 
circumference apart, on the lateral boundaries of a rectangular 
midventral depression which takes up the whole length of the 
segment, and is 1| times as broad as long. Spermathecal pores 
three pairs, in 6/7—8/9, ca. T 2 r of circumference apart, the pos¬ 
terior pair opposite the 9th seta. 

Septa from the anterior end as far as 9/10, as well as 17/18 and 
18/19, slightly thickened ; 13/14-16/17 moderately so. Gizzard of 
some size, but soft and flattened dorso-ventrally,in vii. Oesophagus 
much bulged in xiii-xv, the anterior dilatation with wall strongly 
ridged internally. Intestine begins in xix. Last heart in xiii. 
Meganephridia in all segments; in addition, in the post-genital 
segments, a number of minute micronephridia in transverse 
lines on the body-wall, especially ventrally. Testes and funnels 
in x and xi. Semiual vesicles in xi and xii, those in xi fused 
together. Prostates confined to xviii, granular in appearance, 
hemispherical with the flat surfaces facing inwards; duct long 
and coiled, the coils closely applied to each other on the inner face 
of the gland, the last portion of the duct thicker than the rest. 
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Spermathecse large, sausage-shaped, almost meeting dorsally above 
the gut; duct short and moderately stout; diverticula two or 
more, very small, sessile on lower part of ampulla, divided or not 
divided into minute lobes. No penial setae. 

Remarks. A number of specimens showed variations in the 
position of the organs in the anterior part of the body; the male 
pores may be on xix or xx; there may be four pairs of sperma- 
thecaj; the last heart may be in xvi. 

On the position of the worm see the introduction to the genus. 

Distribution . Rotting, and S. of Yembung, Abor Country. 

4. Perionyx arboricola Rosa. 

1890. Perionyx arboricola, Rosa, Ann. Mus. Genova, (2) x, p. 119, 
pi. i, fig. 11. 

1895. Perionyx arboricola, Beddard, Monog. p. 438. 

1900. Perionyx arboricola, Micliaelsen, Tier, x, p. 209. 

Length 70 mm.; diameter at clitellum 5 mm. Segments 110. 
Body depressed, posterior end pointed. Colour dorsally greenish 
brown, ventrally yellowish. Prostomium epilobous^. Setal rings 
closed; setae closely set ventrally, very widely apart dorsally, 
so that 8 or 9 are seen on the dorsal surface, and about 40 on the 
ventral; number per segment 56-60. Dorsal pores begin from 
5/6. Clitellum ring-shaped, xiv-xvi (=3). Male pores on large 
papillso, which are situated on the sides of a median depression, 
the anterior and posterior borders of which are at the middle of 
segments xvii and xix respectively. Spermatliecal pores incon¬ 
spicuous, four pairs, in 5/6-8/9. 

Gizzard very small, in v. Seminal vesicles two pairs, in xi, and 
xii-xiv; the first pair small, the second divided into three lobes 
by the septa. Prostates very long, occupying nine segments, xvi- 
xxiv, cut into lobes by the septa; duct thin at first, rapidly 
widening. Sperm at heem with club-shaped diverticulum some¬ 
what longer than the ampulla. 

Remarks . Pound on trees, especially in the axils of the leaves. 

Distribution. Cobapo, Cheba or Biapo Dist., Burma. 

5. Perionyx bainii Stejoh. 

1915. Perionyx bainii, Stephenson, Mem. Ind. Mus. vi, p. 72, 
pi. vii, fig. 14, pi. viii, fig. 15. 

Length 23-50 mm.; diameter 2-2| mm. Segments 94. Colour 
* dark bluish purple dorsally, grey ventrally. Prostomium epi : 
lobous L tongue cut off behind. Dorsal pores from 4/5. 
Setal ring slightly interrupted dorsally; zz=2 yz in front of 
clitellum, 1£ yz behind ; ring closed ventrnlly behind clitellum, 
but in front of clitellum there may be a slight break; numbers 
52/vii, ca. 55/xiii, 56/xx. Clitellum xiii-xvii (=5). Male pores 
as transverse cracks with small tag-like papilla at the outer side 
of eacbj and a transverse groove in ffont and behind, ca. fa of 
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circumference apart; the region of the pores marked by a number 
of small fissures (text-fig. 128). Spermathecal pores in 7/8 and 
8/9, considerably further apart than the male pores (about \ or 
^ of circumference). 

No septa thickened. Gizzard unrecognizable as such ; oesophagus 
dilated and soft in vi. No calciferous glands ; oesophagus bulged 
in x-xiii with transverse vascular striation. Intestine begins in 
xvi. Last heart in xii. Testes and funnels free in x and xi. 
Seminal vesicles in xi and xii, the anterior pair almost meeting, 
the posterior meeting and fusing. Prostates confined to xviii, 



Fig. 128 .—Perionyx bainii Steph.; male £ 

genital field; t., overhanging g 

papilla, or “tag.*' 1 


Fig. 129 .—Perionyx bainii Steph.; 
distal end of penial seta ; 
X ca. 300. 

each a compact mass ; duct short, moderately stout, transverse in 
direction and almost straight. Spermathecao large, with regularly 
ovoid ampulla; duct stout, marked off from the ampulla, about 
equal in length to the ampulla; no diverticulum. Penial setae 
(text-fig. 129) 1 mm. long, 20 fi in thickness at middle of shaft, 
six or more on each side; shaft slightly curved towards distal 
end, tip bluntly pointed, with a slight bulbous swelling just 
proximal to the tip; about eight rings of fairly large spines 
near tip. 

Remarks . On the similarity to P. millardi see under this latter 
species. 

Distribution . Near Simla, W. Himalayas. 



M EG ASCOTiECI I) JE. 


5528 

6. Ferionyx ceylanensis Mich. 

1903. Perionyx ceylanensis , Michaelsen, Sb. Bohm. Ges. Frag, xl, 
p. 6, text-fig. D. 

1910. Perionyx ceylanensis ■, Michaelsen, Ark. f. Zool. x, no. 9, p. 8. 

Length 42-75 mm.; maximum diameter ca. 2 mm. Segments 
120-140. Colour dorsally violet with indistinct darker median 
stripe, ventrally yellowish. Prostomium epilobous Dorsal 
pores from 3/4 (rudimentary ?) or 4/5 (always distinct). Setce 
closer set ventrally, the rings closed dorsally and ventrally or 
almost so; numbers 32/ii, 40/v, 40/x, 39/xii, 37/xix, 38/xxvi, 
39/xlv. Nephridiopores at rather different levels, not regularly 
alternating. Clitellum ring-shaped, xiii-xvii. ( = 5). Male pores 
near the middle line, in line with c or ccl , on somewhat glandular, 
usually slightly raised but occasionally somewhat depressed areas 
which are separated by a median longitudinal fissure ; penial setae 
in a group on each side medial to the pore. Spermatliecal pores 
three pairs, in 6/7-8/9, very close to the middle line. 

No septa notably thickened. Gizzard very small, not thicker 
than the rest of the oesophagus, in v. Intestine begins in xii, 
only moderately wide at first. Meganephridia with ducts which 
vary somewhat in length, no end-bladders. Testes and funnels 
free in x and xi. Two pairs of rather small seminal vesicles 
in xi and xii. Prostates confined to xviii; duct thin and straight. 
Spermathecae in vii, viii, and ix, with sac-like ampulla; duct 
one-third as long as ampulla, spindle-shaped, sharply marked 
off; diverticula two, club- or pear-shaped, joining junction of 
ampulla and duct. Penial setao 0*3 mm. long and 10 p thick, 
slightly and simply bowed, ending in a claw-shaped tip ; the 
distal third with moderately large thin scattered spines, fairly 
closely apposed to the shaft. 

Remarks. The spermathecse vary in number; once (out of fifteen 
examples) a supernumerary pore was present in groove 5/6 on 
one side ; once one of the pores in 6/7 w as missing. 

The position of the species is near saltans and sansiharicus 
(position of nephridiopores ; and cf. the two small spermathecal 
diverticula in saltans). 

Distribution. Peradeniya and Point de Galle, Ceylon. 

7. Ferionyx depressus Steph. 

1914. Perionyx depressus , Stephenson, Rec. Ind. Mus. viii, p. 394, 
pi. xxvi, fig. 14. 

1914. Perionyx aborensis , Stephenson, Rec. Ind. Mus. viii, p. 392, 
pi. xxvi, fig. 13. 

1917. Pejionyx depressus, Stephenson, Rec. Ind. Mus. xiii, p. 380, 
note. 

Average length 75-100 mm., maximum 125 mm.; diameter 
3-4 mm. Segments 125-156. Colour dusky purple dorsally, 
lighter ventrally; clitellum with a pink tinge. Body dorso- 
ventrally flattened, ventral surface hollowed; a mid-dorsal groove 
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from anterior end extending a variable distance backwards. 
Prostomium epilobous £-§. Dorsal pores from 4/5 or 5/6. 
Setal rings with a small dorsal break (=2 yz or a little more), 
but no ventral break ; setce set closer ventrally than dorsally; 
in number about 70 per segment (03/ix, 65/xx). Clitellum 
^xii-| xviii (=nearly 6). Male pores ca. 4 of circumference 
apart, each in a depression which occupies the whole length 
of the segment, the interval between the depressions being 
equal to the breadth of a depression; within the depression a 
couple of narrow grooves, one in front of and one behind the male 
pore ; the whole area pale in colour; no setse between the male 
pores. Spermathecal pores conspicuous, in 6/7 and 7/8, near the 
lateral borders of the body and one-third of circumference apart. 

No septa notably thickened. Gizzard very rudimentary, in 
front of the first septum, 6/7. No calciferous glands. Intestine 
begins in xvii. Last heart in xii. Nephridia pierce the body- 
wall in approximately the same line. Testes and funnels free in 
x and xi. Seminal vesicles in xi and xii, continuous dorsally over 
the gut; that in xi slightly lobed, that in xii large, lobed, bulging 
back the septa behind so as to reach the level of 13/14 or 14/15. 
Prostates massive rather rectangular blocks, not much cut up into 
lobes, confihed to xviii; duct sinuous, thicker towards its termi¬ 
nation. Spermathecm prominent, with ovoid ampulla ; duct short 
and very wide, as wide as ampulla ; no diverticulum. Penial 
set® in a considerable bunch, each 2 mm. long and 18 p thick, 
slightly curved towards the tip, which is pointed ; the distal part 
of the shaft with twenty or more rings of small spines, the rings 
being closer together towards the tip. 

Remarks. A re-examination of the original specimens of 
P . aborensis shows that I had overlooked the penial seta), and that 
the species is to be united with the present one. No clitellum 
was visible; the original statement on this point is erroneous. 

The statement that there is a pair of seminal vesicles in x in 
P. depressus is probably a mistake; a mass of coagulum may have 
been taken for a vesicle. 

The interval between the depressions in which the male pores 
are situated may also be depressed; thus there may be only one 
transversely elongated depression on the ventral surface of xviii. 

Distribution. Rotung, Upper Rotung, Renging, all in the Abor 
Country, E. Himalayas. 

8. Perionyx excavatus E. Perr. 

1888. Perionyx excavatus , Rosa, Ann. Mus. Genova, (2) vi, p. 157. 

1890. Perionyx excavatus , Rosa, Ann. Mus. Genova, (2) x, p. 121. 

1892. Perionyx intermedins , Beddard, P. Z. S. 1892, p. 689. 

1895. Perionyx excavatus -f* P- intermedins -{- P.gruenewaldi, Bed¬ 
dard, Monog. pp. 436,437. 

1900. Perionyx excavatus -j- P, intennedius , Michaelsen, Tier, x, 
pp. 208, 209. 
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1908. Perionyx excavatm , Michaeleen, Sb. Bohm. Ges. Prag, xl, 
p. 32. 

]909. Perionyx excavatus , Michaelson, Mem. Ind. Mus. i, p. 175. 
1910. Perionyx excavatus , Michaelsen, Abh. Ver. Hamburg, xix, 

p. 61. 

1914. Perionyx excavatus , Stephenson, Rec. Ind. Mus. viii, p. 386. 
1916. Perionyx excavatus, Stephenson, Rec. Ind. Mus. xii, p. 317. 

1916. Perionyx parvulns, Stephenson, Rec. Ind. Mus. xii, p. 321, 

pi. xxxi, fig. 15. 

1917. Perionyx excavatus, Stephenson, Rec. Ind. Mus. xiii, p. 375. 

1921. Perionyx excavatus, Stephenson, Rec. Ind. Mus. xxii, p. 760. 

1922. Perionyx excavatus, Stephenson, Rec. Ind. Mus. xxiv, p. 435. 


1872. Perionyx excavatus , E. Terrier, N. Arch. Mus. Paris, viii, 
p. 126, pi. iv, figs. 73, 74. 

1886. Penonyx excavatus . Beddard, P. Z. S. 1886, p. 808, text- 
figs. 3-6. 

Length 23-120 mm.; diameter 2-5 mm. Segments 75-165. 
Colour from deep purple to reddish-brown dorsally, pale ventraily. 
Prostomium epilobous 5-f. Eirst dorsal pore in 4/5 or 5/6. 
Setal rings almost closed, ventraily more nearly than dorsally, 
or the midventral break may be absent; no setae specially en¬ 
larged, and no great differences in the setal intervals; numbers 
36-40, behind clitellum may rise to 54. Clitellum ring-shaped, 
xiii or part of xiii-xvii (=5 or less). Male pores approximated, 
in a common transversely oval small depressed area, each on a 
small transversely oval papilla, or sometimes represented by a 
small transverse slit; the anterior and posterior margins of the 
depressed area well marked, the lateral indistinct. Spermatbecal 
pores in 7/8 and 8/9, approximated, about the same distance 
apart as the male pores. 

No septa specially thickened. Gizzard vestigial, in vi, or may 
be unrecognizable. No calciferous glands; oesophagus swollen in 
xiii. Intestine begins in xv. Last heart in xii. Nephridia end 
in the same longitudinal line or nearly so. Testes and funnels 
free in x and xi. Seminal vesicles in xi and xii-xiv. Prostates 
small, usually confined to xviii, somewhat fissured, compact, 
sessile on body-wall; duct short and straight. Spermatbecas with 
large ovoid ampulla; duct short and narrow; diverticula one to 
four, very small, wart-like, on the duct, or diverticula may be quite 
unrecognizable. Penial setse may be in a group of 4-6 on each 
side, medial from the male pores ; 0*6 mm. long, with indistinctly 
quadrangular smooth tip and many rings of long thin teeth. 

Remarks. This is one of the commonest worms in India. 
Besides the more usual situations it has been met with under 
logs, under bark, and in rotten wood; in the leaves of water- 
plants ; under stones, or in mud by the side of a tank; and 
worms probably belonging to this species have been found in the 
# hollows of trees in accumulations of dead leaves and rain-water; 
it is thus able to adapt itself to very various surroundings. 
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Michael sen draws attention (54) to the variations met with, 
especially in the size. The spermathecal diverticula may be 
mentioned as another variable feature, and also the male field; 
the depression in which the male pores lie may be quite indistinct. 
Beddard has found very large variations in the numbers and 
position of the genital apertures (108). 

Distribution . In the E. Himalayas—Dibrugarh and Sadiya in 
N.E. Assam, the Abor Country, and Darjiling Dist.; in the 
W. Himalayas—Kumaon Dist., Sahasar Dhara near Delira Dun, 
Simla and the Simla Hills; Calcutta, liajshahi, and Sibpur in 
Bengal; Pilibhit Dist. in the United Provinces; Teinzo, Bhamo 
Dist., and Thao, Ghecu Dist., in Burma ; Talewadi, near Castle 
Bock, in Bombay Pres.; Kandy in Ceylon ; Little Andaman I. 

Outside India the species has been met with in the Philippines, 
Malay Archipelago, Siam, Cochin China, and Beunion I. 

9. Perionyx fossus Stejih. 

1920. Perionyx fossus ) Stephenson, Mem. Ind. Mus. vii, p. 214, 
pi. ix, figs. 18, 19. 

Length 86 mm.; diameter 3*5 mm. Segments 136; body 
circular in transverse section. Colour a dusky purple dorsally, 
pale ventrally. Prostoinium epilobous |, tongue cut off behind. 
Dorsal pores from 4/5. Setal rings regularly interrupted 
dorsally (zz=14-2 yz), setae z in straight lines; no ventral 
break; ventral setae much closer set than the dorsal; numbers 
52/v, 56/ix, 56/xii, 52/xix, and 54 in middle of body. Clitellum 
i xiii-^ xvii ( = 3$). Male field as a deep squarish depression 



Fig. I30.—Pirio?iyx fossus Steph.; Fig. 131 .—Perionyx fossus Steph.; 

spermatheca. tip of penial seta; X 400. ’ 

on xviii, across the floor and sides of which extends a transverse 
crack; male pores in the crack, at the junction of floor and sides 
of the depression, fairly close together, in line with d or e. 
Spermathecal pores two pairs, in 7/8 and 8/9, about three- 
quarters of circumference apart, in line with the ninth seta. 

No septa notably thickened, perhaps 9/10 most so. Gizzard 
rather large but soft, in vi. No calciferous glands. Intestine 
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begins in xvii. Last heart in xiii. Nephridia end in the same 
line. Testes and funnels free in x and xi. Seminal vesicles in xi 
and xii, those in xi fused dorsally, those in xii fused in their 
hinder parts, which extend back to the hinder end of xiii. 
Prostates large compact masses which take up the space of three 
or four segments by bulging the septa of xviii forwards and 
backwards ; duct narrow at first, becoming stouter and shining 
in its ectal portion. Spermathecal ampulla irregularly ovoid ; 
duct half as long as ampulla and one-tliird as thick ; two diver¬ 
ticula, small, ilattisli, sessile, lobulated, situated at about the 
middle of the length of the duct (text-fig. 130). Penial setfe 
(text-fig. 131) little modified; length 0*45 mm., thickness 18 jx, 
shape that of an ordinary seta, the tip fairly sharply pointed, no 
nodulus ; ^few small indentations near the tip. 

Distribution . Shillong, Assam. 

10. Perionyx foveatus Steph. 

1914. Periomjx foveatus , Stephenson, llec. Tnd. Mus. viii, p. 39G, 
pi. xxvii, tigs. 15, 16. 

Maximum length 50 mm.; maximum diameter 3 mm. Seg¬ 
ments 112. Colour dorsallv dark brown to daik purple, paler 
ventrally. Prostomium cpilobous t. No intevsegiuental furrow 
between i and ii. First dorsal pore in 4/5 or 5/0. Setal 
rings unbroken ventrally but with an irregular dorsal interval 



Fig. 132 .—Perionyx foveatus Steph.; male genital area. 

averaging 2-2^ yz ; seta? much more closely set ventrally than 
dorsally; numbers 45-48 in anterior part of body. Clitellum 
xiii-xvii or i xviii (=5-5^). Male pores as rounded apertures of 
some size, rather behind the setal zone, ca. 4 of circumference 
apart; about eight set se between the pores. In 17/18, in front 
of and rather internal to the male pores, a pair of puckered pits, 
connected with each other across the middle line by a furrow 
which is convex backwards; midventral region between pores and 
pits depressed; the pits vary somewhat in appearance; their 
posterior angles may be prolonged to join the male pores (text- 
fig. 132). Female pores apparently paired, separated by an 
interval of less than 2 and just behind 13/14. Spermathecal 
pores three pairs, in 6/7—8/9, near the margins of the flattened 
ventral surface, round and prominent. 

No septa specially thickened. Gizzaid, in v, vestigial in the 



PERIONYX. 


333 


extreme, a slightly wider part of the oesophagus ouly, walls not 
thickened. No calciferous glands. Last hearts in xii or xiii. 
Nephridia end in the same line; no end-sacs. Funnels free in x 
and xi. Seminal vesicles two pairs, in xi and xii, the former 
smaller and flattened, or may be absent; both pairs when present 
composed of a number of: bead-like lobules. Prostates vary in 
size, occupying one or more than one segment, compact and lirni, 
slightly indented into lobes; duct stout and straight, of some 
length. Spermathecal ampullae large, and rectangular from 
mutual pressure; duct very stout, as long as the ampulla and 
half as wide; diverticulum minute, attached to uppermost part 
of duct, occasionally absent. No penial seta). 

Remarks. A number of specimens were found in rotten wood. 

1 re-examined the specimens recently; in one from lienging the 
last heart was found in xii (previously said to be in xiii); there 
was apparentl} r a small gland on the right side, attached to the 
body-wall just to the outer side of and in front of the ending of 
the prostatic duct, possibly opening at the depression in 17/1.8; 
no such gland was seen on the left side. 

Distribution. Renging, Rotung, and Upper Rotung, Abor 
Country, E. Himalayas. 

11. Perionyx fulvus Steph. 

1916. Perionyx fulom , Stephenson, Hoc. hid. Mus. xii, p. 322, 
pi. xxxi, tig. 16. 

1918. Perionyx fulvus, Stephenson, Hoc. Ind. Mus. xvi, p. 16, text- 
figs. 1, 5. 

Length up to 175 mm.; diameter 2*5-4-5 mm. Segmeuts up to 
178. Colour yellowish brown, almost unpigmented, the anterior 
segments with a slight bluish tinge dorsally, a median dorsal dark 
stripe along the whole length (some specimens in aquatic habitat 
deep brownish-purple dorsally). Prostomium epilobous tongue 
partly cut off behind by an inturning of the sides. Dorsal 
pores from 4/5. Setal ring with small dorsal break, less than 

2 yz, and a small ventral break, less than 2 ah, in the anterior part 
of the body, but none behind; setae closer set ventrally than dor¬ 
sally; numbers 48/v, 55/ix, 52/xii, 53/xix, 55/xxv. Clitellum 
xiii-xvii (=5), rather constricted. Male pores very close 
together, on small porophores which are in a slight depression 
and turned somewhat inwards, separated in the middle line by a 
median groove, and limited in front and behind by transverse 
grooves (text-fig. 133). Spermathecal pores two pairs, close 
together in 7/8 and 8/9. 

Septa 7/8 and 8/9 slightly thickened. Gizzard in vi, small, 
soft, squarish, vestigial. Calciferous glands of moderate size in 
xiii; lateral enlargements of the oesophagus, which are not set off 
from the tube, in xi and xii. Intestine begins in xvi. Last heart 
in xii. Nepkridiopores in the same line. Testes and funnels free 
in x and xi. Seminal vesicles two pairs, those in xi large, meeting 
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dorsally but not fusing; those in xii united and prolonged back¬ 
wards through xiii. Prostates rather small squarish masses, 
confined to xviii; duct soft and short, curled up in a hollow of 
the gland, broader towards its ectal end. Spermathecal ampulla 



Fig. 133 .—Perionyx fulvua Steph.; male 
genital area. 



Fig. 134 .—Perionyx Julvus Steph. 
distal end of penial seta. 

irregularly ovoid; duct short and stout; no diverticula. Penial 
setae (text-fig. 134) 0*83 nun. long, 20 p thick at the middle, almost 
straight, tip slightly curved, pointed ; distal end ornamented with 
about twelve rings of rather long fine spines. 

Remarks. At Inle the worms were found in a few feet of 
water, I noted that in the pigmented specimens the colour de¬ 
velops as a series of longitudinal streaks in each segment, which 
expand and coalesce. 

Distribution. Calcutta; Inle, 8. Shan States, Burma. 


12. Perionyx gravelyi Steph. 

1917. Perionyx gravelyi , Stephenson, llec. Inch Mus. xiii, p. 378, 
pi. xvi, figs. 7, 8. 

Length 48 mm.; maximum diameter 2 mm. Segments 89, 
Colour dorsally a light purple with darker mid-dorsal stripe, pale 
ventrally. Prostomium epilobous tongue broad, cut off 
behind. Dorsal pores from 6/7. Setal rings almost closed dorsally 
and ventrally; no noteworthy differences in the inter setal intervals; 
numbers 34/v, 40/x, 40/xii, 32/xix, and 32 in the middle of the body. 
Clitellum xiii or | xiii-xvi (= 3|) ? Male pores as transverse slits 
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just behind the setal zone and between set® a and which are 
modified as penial set®; the pores and set® are on papill® which 
meet in the middle line, the conjoined papill® being bounded by 
grooves in front and behind (text-fig. 135). Spermatheeal pores 
in 6/7 and 7/8, between the lines of a and ?>, like the male pores 
very near the midventral line. 

Septa 7/8-9/10 slightly strengthened. Gizzard small but 
moderately firm, in v. (Esophagus somewhat swollen in xiv and 
xv. Intestine begins gradually in xvii. Last heart in xii. Testes 
and funnels free in x and xi. Vesicul® serainales of xi fused 



Fig. 136. —Pcrionyx yravelyi Steph.; 
penial seta, X 150. 

into a single large sac; those of xii fused behind septum 11/12, 
but separate posteriorly. Prostates occupying xvii-xix, in three 
lobes corresponding to the three segments; duct with an angle 
pointing backwards, rather thin, soft, broader eetally. Sper- 
mathecal ampulla sac-like, irregular ; duct not sharply marked off, 
nearly as long as ampulla and half as thick; no diverticulum. 
Penial set® (text-fig. 136) little modified, 0-4 min. long and 21//, 
thick ; slightly curved proximally and distally, tip pointed ; a few 
fine dot-like sculpturings near the tip, in more or less transverse 
rows. 

Distribution. Pashok, Darjiling Dist., E. Himalayas. 

13. Perionyx heterochatus (Steph.). 

1917. Perionyx aborensis t yai\ heterochatus, Stephenson, Itec. Ind. 
Mus. xiii, p. 379, pi. xvi, fig. 9. 

Length 60 mm.; diameter 2*5 mm. Segments 100. Colour 
dark purple anteriorly on dorsal surface, brownish behind with 
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darker median stripe; pale ventrally. Body depressed. Pros- 
tomium epilobous tongue not closed behind. Dorsal pores from 
5/6. Setae on dorsal surface in segments ii-xxxiv much larger and 
set further apart than behind, the change being sudden and coin¬ 
ciding with a change in pigmentation (darker and purpler in front, 
lighter and browner behind); setal ring closed ventrally, and almost 
so dorsally; numbers 30/v, 31/viii, 31/ix, 31/xii, 33/xix, and 
about 50 in middle of body. Clitellum apparently xiii-xvii (= 5), 
best marked over xiv-xvi. Male area a whitish patch taking up 
the whole length of xviii, the lateral margins rather swollen, the 
cejntre rather concave; the pores as transverse grooves in the setal 
zone, their centres about opposite the interval de y ^ of circum¬ 
ference apart. Spermathecal pores in 6/7 and 7/8, in line with e , 
of cireur^ference apart. 

Septa 6/7-8/9 slightly thickened. Gizzard vestigial, in v. Oeso¬ 
phagus swollen in xi-xiii, with transverse vascular channels. 
Intestine begins behind the prostates. Last hearts in xii. Testes 
and funnels free, in x and xi. Seminal vesicles in xi and xii, of 
simple outline, meeting dorsally. Prostates squarish, confined to 



Fig. 137 .—Verionyx heterochatus (Steph.), sperinatlieea. 

xviii; duct apparently only slightly muscular, curled and twisted 
in the liilus of the gland. Spermathecal ampulla irregular in 
shape, about as broad as long; duct two-thirds as broad and two- 
thirds as long as ampulla; diverticulum single, knob-like, sessile 
on the upper part of the duct, with a few indistinct seminal 
chambers (text-fig. 137). No penial seta?. 

Remarks. 1 now separate this form as a distinct species, since 

(1) it does not come from near the same place as P. uborensis; 

(2) the setal distribution is distinctive; (3) 1 have since found 
penial seta? in P. aborensis , which I have united with P. depressus ; 
(4) there is a spermathecal diverticulum here. 

Distribution . Pasliok, Darjiling Dist., E. Himalayas. 

14. Perionyx himalayanus Mich. 

1907. Perionyx himalayanus y Micliaelsen, Mt. Mus. Hamburg, 
x\iv, p. 158. 

1909. Perionyx himalayanus , Michaelsen, Mem. Ind. Mus. i, p. 176, 
pi. xiii, figs. 16,17. 

Length 56-62 mm.; diameter 2§-3 mm. Segments 86-95. 
Colour in general grey, with slight reddish tint dorsally in front. 
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Prostomium epilobous tongue not cut off behind. First dorsal 
pore in 8/9 (it* not 7/8 or 6/7). Setae moderately large; circles 
nearly complete, only indistinctly interrupted in the middorsal 
line; numbers 40/viii, 42/xxi. Clitellum xiii-xvii (=5), ring- 
shaped except on xiii, where it is interrupted ventrally. Male 
pores rather* behind the setal zone, about one-fifth of circumfer¬ 
ence apart, on small transversely oval papillae, each situated in 
the central depression of a large nearly circular glandular pro¬ 
tuberance, which is sharply limited behind but only indistinctly 
in front. Spermathecal pores two pairs, in 6/7 and 7/8, about 
£ of circumference apart. 

Septa of the region of the testes and some neighbouring ones 
slightly thickened. Gizzard vestigial, in vi (?). No calciferous 
glands. Nephridia end apparently in the same line. Funnels in 
x and xi, apparently enclosed in unpaired sacs, which are con¬ 
tinued laterally into seminal vesicles. Seminal vesicles three pairs, 
the first, in x, being the lateral continuations of the testis sacs; 



Fig. 138 .—Perionyx himalai/ctmts Mich,; spermatheca; x 20. 

the others in xi and xii. Prostates with small, rather compact, 
irregular glandular part; duct moderately thick, irregularly bent 
or coiled, about as long as the glandular part. Spermathecal 
ampulla large, ovoid, obliquely placed; duct sharply set off, half 
as long and a quarter as thick as the ampulla, narrowed at its 
ectal end ; diverticula two, very small, at ental end of duct, nearly 
opposite each other, without stalk (text-fig. 138). No penia 
setae. 

Distribution . Sandakphu, Darjiling Dist., E. Himalayas. 

15. Perionyx inornatus Steph. 

1916. Perionyx inornatus , Stephenson, Rec. Ind. Mus. xii, p. 320, 
pi. xxxi, fig. 14. 

Length 96 mm.; diameter 5 mm. Segments 124. Colour 
yellowish brown. Proatomium apparently proepilobous. Dorsal 
pores from 6/7. Setal rings unbroken ventrally, a small and 
irregular dorsal break behind the genital region, none in front; 
setae set closer ventrally than dorsally; numbers 56/v, 70/ix, 75/xii, 
83/xix. Clitellum ? Male pores approximately in de, on the 
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sides of a shallow transversely oval depression with shelving sides, 
in transverse extent equal to ^ of circumference. Spermathecal 
pores, two pairs, in 6/7 and 7/8, not far apart, the distance 
between them about equal to that between the male pores. 

Septa 8/9 and 9/10 moderately thickened, those in front and 
behind (6/7-7/8 and 10/11-12/13) slightly so. Gizzard soft but 
of some size, squarish, in v. Intestine begins in xiv. Last hearts 
in xii. Testes and funnels free in x and xi. Seminal vesicles in 
xi and xii, large and single in each segment, situated dorsally oyer 
the gut. Prostate small and confined to xviii; duct soft, white, 



Pig. 139.— Perionyx inornatus Steph.; distal end of penial seta 

comparatively narrow and of the same diameter throughout, 
straight and passing transversely inwards. Spermathecal ampulla 
small and simple, ovoid; duct short, stout, not marked off; no 
diverticula. Penial setae (text-fig. 139) 0*92 mm. long, 30 p thick 
at the middle, with blunt point and straight shaft; the distal end 
ornamented with about 14 irregular and interrupted rings of very 
minute sculpturings. 

Remarks. The species is closely related to P ’. pincerna ; each is 
unfortunately only known from a single specimen, and it is possible 
that if the material had been more ample it might have been 
permissible to unite them. In the present state of knowledge, 
however, the differences in size, in the numbers of the setae, and 
in the male field, seem to justify their separation. 

Distribution. Sandakphu, Darjiling Dist., E. Himalayas. 

16. Perionyx kempi Steph. 

1914. Perionyx kempi , Stephenson, ltec. Ind. Mus. viii, p. 389, 
pi. xxvi, fig. 11. 

Length 75 mm.; diameter nearly 3 mm. Segments 164. Colour 
light brown, paler ventrally and at the anterior end. Dorso- 
yentrally flattened, especially behind the clitellum. Segments in 
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general triannulate. Pro8tomium epilobous tongue cut off 
behind. A longitudinal middorsal groove from the anterior end 
to some distance behind the clitellum. First dorsal pore in 5/6. 
Setal rings unbroken ventrally, interrupted dorsally (zz=2J-3yz); 
setae very closely set ventrally, laterally and dorsallv three times 
as wide apart or even more; dorsal setae behind clitellum 
extremely small; number per segment about 50. Clitellum 
xii-^xix (=7^), swollen, friable. Male pores with puckered 
margins, on the lateral borders of a square depression which 
occupies the midventral portion of xviii; no setae between the 
male pores. Spermathecal pores two pairs, in 6/7 and 7/8, ca. -J- 
of circumference apart. 

No septa notably thickened. No gizzard. Intestine begins in 
xix. Last hearts in xiii. Funnels free in x and xi. Seminal 
vesicles large, compact, only indistinctly lobed, in xi and xii, not 
fused dorsally. Prostates occupy xvii and xviii, bulging back¬ 
wards septum 18/19, massive and compact, not distinctly tabulated 



Fig. 140 .—Perionyx kempi Stcph.; spermatheca. 

on the surface; duct short, curved in an S-shape. Spermathecal 
ampulla very irregular in shape, somewhat triangular; duct equal 
to ampulla in length or nearly so, sharply delimited from the 
ampulla by a constriction, dilated at its upper end, the dilated part 
containing spermatozoa and so functioning as a diverticulum; no 
other diverticulum (text-fig. 140). No penial setae. 

Remarks, Found in rotten wood. 

Distribution, Kobo, Abor Country, E. Himalayas. 

17. Perionyx koboensis Steph, 

1912. Perionyx koboensis, Stephenson, Rec. Ind. Mus. viii, p. 391. 
pi. xxvi, fig. 12. 

Length 100 mm.; diameter 4 mm. Segments 144. Colour 
dorsally dark purple anteriorly, pinkish posteriorly; ventrally 
pale. Prostomium epilobous J. First dorsal pore in 8/9. Setal 
rings almost complete; aa and zz=2ab and 2yz\ «(4ao rather 
more closely set on the ventral than on the dorsal surface; 

z2 
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number ca. 51/vii, ca. 49/xvii, ca. 53/xxv, more posteriorly 54*' 
Clitellum £ xiii-xvi (=3|). Male pores near together, as small 
transverse slits in the setal zone, in a transversely elongated 
whitish tield continuous with the whitish setal ridge, of which it 
represents a broadening; no set® between the pores, which are 
about four setal intervals apart. Spermatheeal pores two pairs. 



Fig. 141 .—Peri onyx koboensis Steph.; distal end 
of pemal seta ; x ca. 400. 

in 7/8 and 3/9, near the middle line, about the same distance 
apart as the male pores. A slight thickening of the anterior 
border of segment xix in the midventral region. 

Septa 6/7—8/9 slightly thickened. Gizzard in vi, somewhat 
vestigial. (Esophagus bulged in viii, and in xiv-xvii; longi¬ 
tudinal lamell® internally in xiv and xv, less marked in xvi and 
xvii. Last heart in xii. Nephridia pierce the body-wall at 
varying positions, but not in two definite and alternating series; 
no end* sacs. Testes and funnels free in x and xi. Seminal 
vesicles in x, attached to the anterior face of 10/11, and in xi and 
xii; each a single mass, continuous dorsally from side to side* 
Prostates in xviii, solid-looking, not cut up into lobes, somewhat 
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rectangular; duct stout and straight. Spermathecal ampulla 
ovoid; duct not marked off, as long as and nearly as broad as 
ampulla; no diverticula. Penial seta) (text-fig. 141) four or more 
in each group, up to 0*88 mm. Jong and 22 jjl thick, with a slight 
sabre curve, pointed distally; the distal portion of the shaft orna¬ 
mented with about twenty riugs of extremely fine teeth. 

Remarks . Pound in rotten wood. 

Distribution . Kobo, Abor Country, E. Himalayas. 


18. Perionyx m’intoshi Bedd. 

? 1883. Perionyx mmtoshii , Bcddard, Ann. Mag. N. II. (5) xii, 
p. 217, pi. viii, figs. 3, 8. 

1892. Perionyx macintoshii, Beddard, P. Z. S. 1892, p. C87. 

1895. Perionyx macintoshii , Beddard, Monog. p. 438. 

1900. Perionyx nimtoshi, Michaelsen, Tier, x, p. 208. 

1917. Perionyx m'intoshi, Stephenson, Rec. Inu. Mus. xiii,p. 383. 

Length 230-375 mm.; diameter 9-12’5 mm. Segments ca. 
200-261. Colour dorsally purple or violet, ventrally pale, 
clitellum buff. Prostomium epilobous tongue open behind. 
Pirst dorsal pore in 5/6. Setae relatively small; rings closed dorsally 
and ventrally; setae more closely set ventrally, the intersetal 
intervals often irregular; numbers 78/v, 72/ix, 76/xii, ca. 90/xxiii, 
and 112 in the middle of the body. Clitellum xiii-xix ( = 7). 
Male pores closely approximated, on a common median field 
about 3 mm. broad, the pores as round pits behind the setal zone ; 
the area rectangular with a well-marked border, taking up the 
whole length of the segment aud encroaching on adjacent segments, 
often depressed. Spermathecal pores two pairs, in 7/8 and 8/9, 
fairly close together. 

Septum 5/6 slightly, 6/7-11/12 moderately thickened, and 
some succeeding ones slightly. Gizzard in vi, of fair size, 
moderately firm. No calciferous glands. Intestine begins in 
xviii or xix. Last heart in xiii. Testes and funnels free in x and 
xi. Seminal vesicles in xi and xii, large, lobed, and maybe united 
together over the alimentary canal; there may be also a small 
rudimentary vesicle in xiii. Prostate lobed; duct short, stout 
but soft, running transversely inwards. Rudimentary ovisacs 
may be present in xiv. Spermathecal ampulla) almost spherical, 
prolonged into a short thin duct; no diverticulum. No penial 
setae. 

Remarks . My specimens showed a shifting back of the male 
pores and of the posterior border of the clitellum by one segment. 
The nephridia are stated to lie all in the same line, but there is no 
definite mention of the nephridiopores, which are the important 
things in this connection. 

Distribution . Sibpur, Bengal; Nepal Valley ; ? Akyab, Burma. 
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19. Perionyx millardi Steph. 

1915. Perionyx millardi ’, Stephenson, Mem. Ind. Mus. vi, p. 74 y 
text-4ig. 2. 

1920. Perionyx millardi , Stephenson, Mem. Ind. Mus. vii, p, 205> 
pi. ix, fig. 8. 

1920. Perionyx igatpuriensis , Stephenson, Mem. Ind. Mus. vu, 
p. 220, pi. x, fig. 24. 

Length 40-90 mm.; diameter 2-2*5 mm. Segments 12G-170. 
Colour deep purple dorsally, brown ventrally, with a fairly sharp 
demarcation between the two. Prostomium epilobous £-§, sides 
of tongue converging behind, closed or not at hinder end. Dorsal 
pores from 4/5 or 5/(>. Setal rings interrupted by small gaps 
dorsally and ventrally, or may he unbroken dorsally; breaks 
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Fig. 142 .—Perionyx millardi Stepli.; genital area. Spth. indicates thesperma- 
tbeeal apertures, the male, and $ the female pores. The setae m 
the neighbourhood of the male and spermathccal apertures are shown. 

largest ventrally in front of clitellum, where aa=2ab or perhaps 
more; numbers 40/ix, 41/xii, 48/xix, 41 in the middle of 
the body. Glitellum xiii-xvii (=5). Male pores small, round, 
close to the middle line, on small papillae. Spermatliecal pores two 
pairs, in 7/8 and 8/9, close to the middle line, in line with b 
(text-fig. 142). 

No septa thickened. Gizzard vestigial, in vi, of some size, but 
its walls thin and soft. No calciferous glands. Intestine begins 
in xviii or xix. Last heart in xiii. Nephridia end in the same 
line. Testes and funnels free in x and xi. Seminal vesicles in xi 
and xii, the posterior pair the larger, and may bulge back septum 
13/14. Prostates compact, may take up xviii and xix ; duct short 
and narrow, soft, only slightly shining, straight, running trans¬ 
versely inwards. Spermathecal ampulla irregularly ovoid; duct 
short; a single diverticulum from junction of duct and ampulla. 
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small and scale-like, or cauliflower-like with a number of small 
seminal chambers, or three-lobed with the lobes almost indepen¬ 
dent of each other (almost separate diverticula) (text-fig. 143). 
Penial set® 0-44-0*65 mm. long, 15-18 /x thick, slightly curved 
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# Fig. 143.— Perionyx millardi Stepli.; different forms of spermathecae. 

towards the distal end, which is bluntly pointed; 9 or 10 circles 
of spines near the tip, of fair size ; a slight bulbous swelling just 
proximal to the tip. 

Remarks. The similarity of the penial set® of this form to those 
of P . baimi (text-fig. 129) is striking. The epermathecal pores 
are much nearer together in the present species, the last heart is 
in xiii, the spermathecal duct is short, and the male pores are of 
simple form. 

Distribution . Bombay, Talegaon, Kalyan, Vivar, Igatpuri (all 
near Bombay). 

20. Perionyx minimus Stepli. 

1920. Perionyx minimus , Stephenson, Mem. Ind. Mus. vii, p. 219, 
pi. x, fig. 23. 

Length up to 45 mm.; diameter 1 mm. or as a maximum 1|. 
Segments 100. Ventral surface flattened. Colour a medium 
brown dorsally, a lighter brown ventraily. Prostomium epilobous 
4, tongue cut off behind. Prostomium and segment i divided by 
a middorsal groove. Dorsal pores from 4/5. Setal rings almost 
closed ventraily; dorsal break well marked, =2 yz; set® much 
closer set ventraily ; numbers 20/xx, ca. 36 in middle of body. 
Clitellum xiii or £ xiii-xvii (=4| or 5). Male pores on con¬ 
spicuous round papillae; the space between the papill® depressed, 
the depression extending from the middle of xvii to the anterior 
third of xix, dumbbell-shaped in form, being encroached upon from 
the sides by the papill®. Spermathecal pores in 7/8 and 8/9, 
about a quarter of the circumference apart. 

No septa thickened. Apparently a vestigial gizzard in v. 
(Esophageal bulgings in xiii and xiv, slight, with longitudinal 
vascular striations. Intestine begins in xix. Pharyngeal glands 
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as definite lobes on each side, filling out the segments as far back 
•as vii. Last heart in xii. Testes and funnels free in x and xi. 
Seminal vesicles in ix and xii, brown in colour; the posterior pair 
large and lobulated, meeting each other dorsally. Prostates some¬ 
what loosely lobulated, occupying more than one segment; duct 



Fig. 144.— Perionyx minimus Steph.; spernmtbeca viewed 
under the microscope. 

short, narrow, and rather soft. Conspicuous ovisacs in xiv. 
Spermathecal ampullae rounded; duct of same length as ampulla ; 
diverticula two, small, subspherical, shortly stalked, at ental end 
of duct; the duct becomes stouter below the diverticula (text-fig. 
144). No penial setae. 

Distribution . Belgaum, Bombay Pres. 

21, Perionyx modestus Steph. 

1922. Perionyx modestus , Stephenson, Rec. Ind. Mus. xxiv, 
p. 435. 

Length 85-167 mm.; maximum diameter 4 mm. Segments 174. 
Colour deep purple dorsally, violet ventrally. Body somewhat 
flattened dorso-ventrally. Prostomium epilobous tongue open 
behind. Dorsal pores from 4/5. Setae more closely set ventrally; 
dorsal break absent or very small,' ventral break small in front 
of genital region, absent or small behind this; numbers ca. 38/v, 
41/ix, 42/xii, 42/xix, and 42 in the middle of the body. Clitellum 
absent. Male pores at the ends of a transverse groove on xviii, 
not far from midventral line, about in line with d. Spermathecal 
pores near together, in 7/8 and 8/9, about in line with c. 

Septa 6/7 and 7/8 slightly thickened, 8/9 and 9/10 moderately 
so. Gizzard vestigial, in v. No calciferous glands; oesophagus 
with transverse vascular striations in xii and xiii. Last heart in 
xiii. Nephridia all end in the same line. Testes and funnels free 
in x and xi. Seminal vesicles in xi and xii, those of the same 
pair meeting in the middle line. Prostates small; duct relatively 
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stout, straight, shining. Spermathec© as small elongated sacs; 
duct not distinguishable; a minute wart-like diverticulum near 
base (not always). No penial set©. 

Distribution . Cherrapunji, Assam. 

22. Perionyx mysorensis Step/*. 

1021. Perionyx mysorensis, Stephenson, liec. Jnd. Mus. xxii, 
p. 702, pi. xxviii, fig. 10. 

Length more than 38 mm.; diameter 2 mm. Segments more 
than 90. Colour light brownish purple dorsally, pale ventrally. 
Prostomium prolobous or slightly epilobous. Dorsal pores present. 
Setal rings closed dorsally and ventrally; numbers 54-62. 
Clitellum ? Male pores close to the middle line, on a transverse 
ridge across the middle of the segment. Transverse trenches in 



Fig. 145 .—Perionyx mysorensis Stepb.; penial seta; a, general 
form, X 130; b , distal end, X ca. 400. 

front and behind the ridge; the whole contained within the 
limits of segment xviii. Npermathecal pores in 7/8 and 8/9, near 
the middle line. 

Septa 6/7-9/10 somewhat thickened, and also 12/13-15/16. 
Gizzard quite vestigial, in vi. No calciferous glands; lateral 
swellings of the oesophagus in xiii. Last heart in xii. Testes and 
funnels free in x and xi. Seminal vesicles in xi and xii. 
Prostates each a squarish mass, cut up into lobes; duct short, 
straight, passing transversely inwards. Spermathec© spherical, 
sessile on body-wall: no diverticulum (? not fully developed). 
Penial setae (text-fig. 145) 0*44 mm. long, slightly bowed, most so 
at the proximal end; tip tapering and fairly sharply pointed; a 
few scattered transverse markings composed of minute teeth. 

Distribution . Forests of Shimoga or Kadur Dist., Mysore. 
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23. Perionyx nainianus (Mich.). 

1907, Perionychella nainiana, Michael sen, Mt. Mus. Hamburg, 
xviv, p. 15o. 

1909. Perionychella nainiana, Michaelsen, Mem. Ind. Mus. i, 
p. 169. 

Length 85 mm.; diameter 2^-3£ mm. Segments ca. 105. 
Colour dark bluish-violet dorsally, ventrally grey ; anterior end 
violet grey both dorsally and ventrallv. Prostomium epilobous 
tongue open behind. Dorsal pores from 3/4, apparently a rudi¬ 
mentary one in 2/3. Set® fairly large, nearly equidistant; 
'rings complete; numbers differ little in the various parts of the 
body, ca. 50. Clitellum only distinguishable by colour, xiii-xviii 
(=6). Male pores as small transverse slits just behind the seta! 
zone, about J- of circumference apart; setae interrupted in front 
of the pores, and 5 or 6 set® median to the pores. Spermatheeal 
pores in 7/8 and 8/9 about a quarter of the circumference apart. 

Septa of the anterior male region a little thickened. Gizzard 
very small but not exactly vestigial, in v. No calciferous glands ; 
oesophagus swollen in xiii and xiv, with lamellated and villous 
walls. Last hearts in xii. Nephridia of all segments similar. 
Testes and funnels free in x and xi. Seminal vesicles in xi and 
xii, rather compact, roughly mammillated. Prostates confined to 
xviii, relatively small, lobed, deeply incised medially ; duct about 
as long as gland, straight, rather thin, especially ectally. Sperm- 
athec® very simple, with almost spherical ampulla; duct short 
and narrow; no diverticulum. The set® medial from the male 
pore though not displaced are modified ; about twice as long 
(0*7 mm.) as the ordinary set®, and somewhat thickened (17ft), 
almost straight, pointed, without distinct ornamentation but with 
the highest powers showing apparently some very fine hair-like 
structures near the tip, closely adpressed to the surface of the seta. 

jRemarks. The median set® on xviii represent an early stage in 
the evolution of penial set®. 

Distribution. Naini Tal, W. Himalayas. 

24. Perionyx nanus Steph. 

1917. Perionyx tiamts, Stephenson, llec. Ind. Mus, xiii, p. 381, 
pi. xvi, Hg. 10. 

Length 53 mm.; diameter 1*5 mm. Segments 100. Colour 
brownish-purple dorsally, pale ventrally. Ventral surface flattened. 
Prostomium epilobous open behind. Dorsal pores from 5/6. 
Setal ring almost closed dorsally and ventrally (entirely closed 
ventrally in the anterior region); numbers ca. 36/ix and the same 
in xii, 35/xix, and 34 in the middle of the body. Clitellum xiv- 
xvii (as 4), well marked. Male pores in line with <j or gh , one- 
fourth of circumference apart, slightly behind the setal zone, 
prolonged somewhat towards the middle line as grooves; sur¬ 
rounding each pore a whitish thickened patch, the whole taking up 
the whole ventral surface of xviii (text-fig. 146). Spermathecal 
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pores in 6/7 and 7/8, widely apart (nearly 3 of circumference), 
large and patent. 

No septa notably thickened. Gizzard vestigial, in v. (Esophagus 
bulged in ix, with transverse vascular channels. Intestine begins 
in xix. Last heart in xii. Testes and funnels free in x and xi. 



.Fig, 146 .—Perionyx nanus Steph,, male genital area. 

Vesiculaj seminales large, in xi and xii, those in xi fusing together, 
but not those in xii. Prostates occupying xvii-xix; duct thin 
and soft, bent once on itself with the convexity forwards. 
Spermathecae simple in form, ampulla pear-shaped; duct broad 
and short, not sharply marked off; diverticulum single, wart-like, 
sessile, not chambered, at the junction of ampulla and duct. No 
penial setae. 

Distribution . Pasliok, Darjiling Dist., E. Himalayas. 

25. Perionyx pallidus Steph. 

1917. Perionyx pallidus, Stephenson, llec. Jnd. Mus. xiii, p. 376, 
pi. xvi, tigs. 5, 6. 

Length 80 mm.; diameter mm. Segments 118. Colour 
pale, a purple tinge anteriorly on the dorsal side, and a median 



Fig. 147 .—Perionyx pallets Steph.; sperrna- Fig 148 .—Perionyx pallidus 
theca under the microscope ; a, bulging Steph.; penial seta; 

perhaps representing an incipient X 235. 

seminal chamber. 

purple stripe throughout. Prostomium epilobous Dorsal 
pores from 4/5, Setal rings quite closed ventrally, almost so 
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dorsally; setae closer set ventrally; numbers 53/v, 72/ix, 52/xi, 
64/xii, 52/xix, and 70 in the middle of the body. Clitellum xiii- 
xvi ( = 4), slightly swollen. A transverse groove on segment 
xviii, in which are the male pores, small cracks y 1 ^ of circum¬ 
ference apart. Spermatheeal pores small, slit-like, in 6/7 and 
7/8, the same distance apart as the male pores. 

Septa 5/6 and 6/7 thin, 7/8-9/10 slightly thickened. Gizzard 
vestigial, in vi. Within the oesophagus, in xiii and xiv, are 
longitudinal folds, scarcely to be called lamellae. Intestine begins 
in xvii. Last heart in xiii. Nephridial ducts terminate in the 
same line. Testes and funnels free in x and xi. (Seminal 
vesicles in xi and xii, fused in each segment over the alimentary 
canal. Prostates very small; duct runs straight inwards. 
SpermathecaB (text-fig. 147) small, ampulla sac-like, rather con¬ 
stricted in the middle; duct short, scarcely separately distin¬ 
guishable ; diverticulum absent (? developing). Penial setae 
(text-fig. 148} scarcely modified, of the ordinary form, 0*175 mm. 
long, 17 /a thick ; a few fine sculpturings on the distal half. 

Memories. Another form showing an early stage in the evolution 
of the penial setae. 

Distribution. Kalimpong, Darjiling Dist., E. Himalayas. 


26. Perionyx pincerna Steph. 

1916. Perionyx pincema, Stephenson, Bee. Jnd. Mus. xii, p. 319, 
pi. xxxi, figs. 12,13. 

Length 45 mm.; diameter 3 mm. Segments 88. Colour light 
brownish grey. Body cylindrical, not flattened. Prostoraium 


xvm 



Fig. 149 .—Perionyx pincerna Stepb.; 
male genital area. 


Fig. 150 .—Perionyx pincerna 
Stepb.; distal end of 
penial seta. 



epiiobous tongue cut off behind. Dorsal pores from 4/5. 
Setal ring with small and irregular dorsal break, on the average 
less than 2 yz ; ventral break small and irregular, or may be 
wanting in front of clitellum; setae set closer ventrally than 
dorsally; numbers 47/v, 57/ix, 60/xii, 50/xx. Clitellum indis¬ 
tinguishable. A transversely oval depression on xviii, deepest at 
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its margin, so that the middle of its floor is somewhat raised 
above its periphery; a thick whitish lip surrounds the whole and 
extends over the posterior half of xvii and anterior halt’ of xix ; 
male pores perhaps in c or d ; a few penial setae visible as black 
points (text-fig. 149). Spermathecal pores small slits near the 
middle line, in 6/7 and 7/8, ca. ^ of circumference apart. 

Septa 5/6-9/10 slightly thickened. Gizzard of moderate size, 
in v, with soft and thin walls, and hence in some degree vestigial. 
Intestine begins in xviii. Last heart in xii. Nephridia opening 
in the same line. Testes and funnels free in x and xi. Seminal 
vesicles in xi and xii, single in each segment, arching over dorsal 
vessel and gut. Prostates confined to xviii, small, lobed; duct 
narrow, of the same diameter throughout, soft, not shining, with 
slightly wavy course. Spermathecse simple oval sacs sessile on 
the body-wall, without distinguishable duct; no diverticulum. 
Penial setae (text-fig. 150) 0*63 mm. long, 24 p thick at the middle; 
simple in form, straight except for a bend at the proximal end, 
tip slightly curved and blunt; faint sculpturings near the tip 
appearing as fine points in about a dozen irregular and much 
broken circles. 

Remarks. See note on l\ inoniatus. 

Distribvtion. Near Ghoom, E. Himalayas. 

27. Perionyx pokhrianus Steph. 

1920. Perionyx pokhrianus, Stephenson, Mem. Ind. Mus. vii, 
p. 208, pi. ix, figs. 10,11. 

Length 65 mm.; diameter 3 mm. Segments 96. Colour pale 
violet dorsally, unpigmented ventrally. Prostomium epilobous 
tongue open behind. Dorsal pores from 4/5. Setal rings 
almost closed dorsally and ventrally, and may be quite closed in 



Fig. 152.— Perionyx pokhrian us 
Stepli.; sperwatbeca. 

hinder part of body; setae slightly closer set ventrally; numbers 
50/v, 58/ix, 54/xii, 48/xix, and 44 in the middle of the body. 
Clitelluin xiii-xvi (=4). A pair of papillae on xviii, mid ventral, 
touching each other, taking up the greater part of the length of 
the segment, not delimited from the rest of the surface on their 
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outer sides, but bounded in front and behind by a common trans¬ 
verse groove (text-fig. 151). Male pores on the papillae, near the 
middle line, and nearer the posterior than the anterior limit of the 
papillae. Spermathecal pores in 6/7 and 7/8, very close together, 
nearly in line with b . 

No septa markedly thickened. Gizzard in v, large, barrel¬ 
shaped, rather soft but not otherwise vestigial. Intestine 
begins in xviii. Last heart in xiii. Nephridia apparently ter¬ 
minate in the same line. Testis sacs in x and xi, both continuous 
dorsally over the oesophagus and dorsal vessel; that in x very 
delicate, that in xi delicate and covered over by the seminal 
vesicles. Seminal vesicles in xi and xii, large, with granular 
surface, each meeting its fellow in the middle line dorsally. 
Prostates large, in xvii-xix, much indented; duct rather short, 
soft and thin, irregularly twisted, somewhat dilated at the ectal 
end. Spermathecal ampulla very irregularly lobed; duct short, 
constricted off from ampulla; diverticula as about three small 
swellings on the upper half of the duct (text-fig. 152). No 
penial setse. 

Distribution. Sitong, Darjiling Dist., E. Himalayas. 
a. var. affinis Steph. 

1920. Perionyx pokhrianus var. affinis , Stephenson, Mem. Ind. Mus. 
vii, p. 210, pi. ix, figs. 12, 13. 

Length 55 mm.; diameter 2£mm. Segments 105. Colour a 
light slaty or purplish dorsally with darker median stripe, pale 
ventrally. Prostomium epilobous tongue open behind. Dorsal 



Fig. 153. — Perionyx pokhrianus 
Steph. var. affinis ; male 
genital field. Eig. 154 .—Perionyx pokhrianus Steph. 

var. affinis ; epermatheca. 

pores from 4/5. Setal rings almost unbroken dorsally and 
ventrally; numbers 33/v, 44/ix, 45/xii, 37/xix, and 36 in middle 
of body. Clitellum xiii-xvi (=4). Male field (text-fig. 153) as a 
depression with sloping sides, on which are placed the papilla of 
the male pores; papilla delimited by grooves in front and behind, 
and separated by a slight interval in the middle line; pores as small 
transverse slits in line with c, d, or e. Spermathecal pores in 
6/7 and 7/8, in line with the interval cd. 

A number of the anterior septa slightly thickened. Gizzard 
in v, of moderate size and fairly firm. Intestine begins perhaps 
iu xviii. Last heart iu xii. The nephridial ducts appear to 
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end at different levels on the body-wall, but no regular alterna¬ 
tion; no end bladders. Testis sacs in x and xi. Seminal 
vesicles with granular surface, in xi and xii: those in xi 
continuous with the testis sac; the pair iu each segment fused 
together. Prostates large, taking up the whole of xvii-xix, 
deeply indented by the septa, and otherwise much incised; duct 
moderately long, bent with the angle backwards, soft and rather 
thin in its ental portion, thicker and shining ectally. Sperma- 
thecal ampulla large, irregularly lobed ; duct stout, slightly shiny, 
well marked off, considerably longer than ampulla; diverticulum 
a rounded knob on the ental end of the duct containing two 
seminal chambers (text-fig. 154). No penial setae. 

Remarks. The differences from the type-form consist in the 
smaller numbers of the setae, the configuration of the male field, 
the degrees of separation between the male and spermathecal 
apertures, the length of the spermathecal duct, and the position 
of the last heait. 

Distribution . Sitong and Sitong Ridge, Darjiling Dist., E. 
Himalayas. 


28. Perionyx polytheca, nom. nov. 

191C. Perionyx sp., Stephenson, Rec. Ind. Mus. xii, p. 323, pi. 
xxxi, figs. 17, 18. 

Length 8 mm.; maximum diameter 1 inm. Segments more 
than 30. In the living animal ground-colour whitish, each 
segment girdled with a broad dark baud; preserved, the bands 


xm 



Fig. 155 .—Perionyx polytheca Steph. 
male genital area. 



Fig. 153. — Perionyx poly theca 
Steph.; distal end of penial seta. 


are dark purple, take up more than the middle third of each seg¬ 
ment, and are less distinct vent rally, especially behind the genital 
region. Prostomium epilobous tongue cut off behind by a 
curved posterior border. Dorsal pores from 4/5. Sette in un¬ 
broken rings, not countable; closer set ventrally. Clitellum 
not distinguishable. Male area (text-fig. 155) a clean-cut trans¬ 
verse oval occupying the whole length of the segment. Male 
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pores as black points on two considerable rounded almost conflueu 
papillae on the floor of the depressed oval area. Spermatheca 
pores seven pairs, from 2/3 to 8/9, as minute white points (not 
visible in all the grooves externally) near the middle line. 

No septa are specially thickened. Gizzard -entirely absent. 
No ealciferous glands. Last heart in xii. Testes and funnels free 
in x and xi. Seminal vesicles in xii, nearly but not quite touching 
in the middorsal line. Prostates confined to xviii, compact; duct 
stout and very muscular, somewhat bent. Spermathecae seven 
pairs; ampulla ovoid, 0-24 mm. long (except the first which is 
somewhat smaller); duct short and comparatively stout, half 
as long and half as thick as ampulla; diverticula one or two, 
globular, attached by short stalks to junction of ampulla and duct. 
Penial set® (text-fig. 156) 0*27 mm. long or possibly 0*3 mm., 

7 fi thick near the base, straight and rod-like, tapering very 
gradually along the shaft, more rapidly near the tip, which is 
bluntly pointed ; distal end ornamented with fine spines. 

Remarlcs . When I described this species 1 did not name it, 
because the description of P. ceylanensis , which Michaelsen had 
described from the same place (Peradeniya, in Ceylon), was not 
at that time accessible to me, and I thought that the present 
worm might possibly be identical with that. It is, however, a 
very characteristically distinct species; the minute size and 
the very large number of spermathec®, with the colouring, mark 
it out immediately. 

The single specimen bad been mutilated behind at some previous 
time. On account of its small size the internal anatomy was 
investigated by means of sections. 

Distribution. Peradeniya, Ceylon. 

29. Perionyx pullus Kteph. 

1920. Perionyx pullus f Stephenson, Mem. Ind. Mus. vii, p. 217, 
pi. x, fig. 22. 

Length more than 62 nun.; maximum diameter 3'5 mm. Seg¬ 
ments more than 165. Colour dark grey both dorsally and 
ventrally. Ventral surface concave, except at anterior end. 
Prostomium epilobous |, tongue triangular; a groove continued 
back from prostomium as far as ciitellum. Dorsal pores from 1/2. 
Setal rings interrupted dorsally, zz—3yz in front of ciitellum, 
2yz behind; ventral break absent, or small and irregular; set®, 
very small and closely set on ventral surface; numbers behind 
ciitellum ca. 60, further back ca. 64. Ciitellum xi-xx (=10). 
Male field on xix (in the single specimen), a rectangular area 
delimited at the sides by slight grooves, and in front and behind 
by deep trenches which coincide with the intersegmental furrows. 
Male pores apparently on fcw^o small whitish papillae very close 
together. Spermaihecal pores in 7/8 and 8/9, close to the middle 
line. 

No septa specially thickened. Gizzard entirely absent, tharyn- 
geal glands bulky, extending back large masses on the alimentary 
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canal as far as ix. (Esophagus bulged laterally, and its walls 
vascular, in x-xiii. Intestine begins in xvii. Last heart in xii. 
Nephridia end approximately in the same line. Testes and 
funnels free in x and xi. Seminal vesicles in xi, xii, and xiii, 
relatively small, racemose in appearance. Prostates in xix, small, 
each consisting of a number of finger-1 ik'e lobes in a busby cluster; 



Fig. 157.— Perionyx pullus & tepb.; spormatbecH. 

duct small and soft. Ovarian funnels in xiii. Spermathecal 
ampulla very irregular in shape, narrowing below to become the 
duct, whirl \ is about as long as the ampulla, and itself narrows 
towards its octal end; diverticula about, three small rounded 
sessile chambers around the lower part of the ampulla (text- 
fig. 157). Mo penial setae. 

Remarks, The single specimen showed an abnormal position of 
the posterior male organs and male pores, but the abnormality 
was limited to these, the female organs and all in front having the 
usual situation. There appeared to be an additional pair of 
minute seminal vesicles‘in xiv. 

Distribution . Belgaum, Bombay Pres. 

30. Perionyx pulvinatus Steph. 

1916. Terionyx pulvinatus, Stephenson, Kec. Ind. Mas. xii, 
p. 317, pi. xxxi, figs. 10, 11. 

Length 57 mm.; maximum diameter 3'5 mm. Segments 126. 
Colour a deep brown dorsally with darker median stripe ; lighter 
anteriorly ; ventral surface pale. Body dorso-ventrally com¬ 
pressed, ventral surface flat. Prostoimum epilobous tongue 
cut off behind. A median dorsal groove over prostomium 
and first two segments. Dorsal pores from 5/6. Setal ring with 
small and irregular dorsal break = 2-3 yz, the neighbouring setal 
intervals also irregular ; ventral break absent; seta* set much closer 
ventrally than dorsally, all small; numbers 56/vi, 54/ix, 50/xii, 
48/xix (approximate in each case). Clitellum xiii—^ xix ( = 6j), 
rather indefinite. A conspicuous depression on xviii, extending 
slightly on to xvii and xix, rectangular with rounded corners, 
and rather broader than long, almost entirely occupied by two 

2a 
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longitudinally oval cushions which are in apposition in the middle 
line (text-fig. 158). Male pores anterior and internal to the 
middle point of each cushion, in front of the setal zone. Sperma- 
thecal pores large, in 7/8 and 8/9, opposite the tenth seta on 
each side. 

No septa notably thickened, perhaps 6/7 slightly so. Gizzard 
vestigial, in vi. (Esophagus swollen in ix and x, the walls having 
here apparently a lamellate structure. Intestine begins in xv. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles two pairs, those in xi completely fused to form a single 



xvm 


Fig. 158 .—Perionyx pulvinatus Steph. 
male genital area. 



Fig. 159 .—Perionyx pulvinatus 
Stcpb., spermatlieca. 


large lobed mass ; the posterior pair double in xii, but extending 
back and fusing incompletely in xiii, completely fused in xiv and 
xv. Prostates occupying xviii and xix, lobed; duct stout, beginning 
in the middle of the gland, forming a loop with its convexity 
forwards, bound down to the body-wall by a number of bands, 
and broadest towards its termination. Spermathecal ampulla 
irregularly shaped, roughly pyramidal, with nodular surface; 
duct as long aud almost as wide as ampulla; no diverticulum 
(text-fig. 159). No penial set®. 

Remarks. The original must be wrong in stating that the 
spermathecal pores are half the circumference apart. 

Distribution . Near Gfhoom, E. Himalayas. 


31. Perionyx rimatus Stepli. 

1920. Perionyx rimatus , Stephenson, Mem. Ind. Mus. vii, p. 200, 
pi. ix, fig. 9. ' 

Length 80 mm.; diameter 4*5 mm. Segments 107. Body 
rather flattened. Colour light purple dorsally in the anterior 
part, pale except for a median stripe in the posterior half; pale 
ventrally. Prostomium epilobous Dorsal pores from 4/5. 
Setal rings closed or almost so both dorsally and ventrally; set® 
smaller and closer set ventrally; numbers 59/v, 63/ix, 64/xii, 
■56/xix, 56 in middle of body. Clitellum xiii-xvi ( = 4). Male 
pores in a deep transverse crack across the middle of xviii, 
apparently very near the middle line. Spermathecal pores small, 
rather close together, in 6/7 and 7/8, in line with c or the 
.space cd. 
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Some slight thickening of the septa in the anterior part of the 
body, 7/8 and 8/9 most thickened. Gizzard vestigial, in v. 
Intestine begins behind the prostate. Last heart in xiii. Neph- 
ridia end in the same line. Testis sacs in x and. xi; that in x 
lobed, appearing as a number of ovoid lobes lying side by side in 
a transverse series, enclosing oesophagus and hearts; that in xi 
■smaller. Vesiculae seminales in xi and xii, with granular 



Fig. 160.— Perionyx rimatus Steph.; spermatheca. 

surface, each pair fused dorsally above the alimentary canal, that 
in xi overlying the testis sac which is independent. Prostates 
occupying xviii and xix, much indented; duct much twisted, 
thin, not firm and shining, ectal end rather stouter. Sperma- 
thecal ampulla a large irregular sac; duct moderately stout, half 
as long as ampulla; diverticula as a few small warts on duct 

short way below base of ampulla, in a cluster of about half a 
•dozen (text-tig. 100). No penial setae. 

Remarks . Resembles himalayanus in possessing testis sacs, in 
being of lighter colour than is usual in the genus, and in coming 
•from Darjiling Dist. 

Distribution. Sitong, Darjiling Dist. 

32. Perionyx saltans A. G. Bourne. 

1886. Perionyx saltans, Bourne, P. Z. S. 1886, p. 669. 

1895. Perionyx saltans, Beddard, Monog. p. 469. 

] 900. Perionyx saltans , Michaelsen, Tier, x, p. 210. 

1921. Perionyx saltans , Stephenson, Kec. Ind. Mus. xxii, p. 760. 

Length 60 mm.; diameter 2mm. Segments 6L. Setal rings 
almost closed; numbers 45-54. Nephndiopores alternating in 
position in successive segments in line with the 11th and 17th 
setae; a segment which has the pore in the outer position on one 
side has it in the inner position on the other. Clitellum xiv-xvi 
{ =3). Male pores on papillae in a median pit. Spermathecal pores 
three pairs, in 6/7—8/9, near the middle line, in line with d. 

SpermathecaB with two minute diverticula. No penial setae. 

Remarks. There is just a possibility that the worm I described 
in 1921 as belonging to this species may not do so in reality, as 

2 a 2 
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it was not fully mature; I therefore give the following data 
separately, instead of incorporating them above. 

Length 40 mm. Segments 108. Prostomium epilobous §. 
Dorsal pores from 3/4 or 4/5. Setae 46-50, the rings closed 
ventrally, and almost so dorsally. The depression containing 
the male pores has sloping sides, and takes up the whole length 
of xviii. The nephridia end in considerable end-sacs, as in 
1\ sansibaricus. In one of the spermathecao there was, instead of 
two small diverticula, a single one, bilobed; in the others there 
were two. 

Bourne remarks that “ it is a Aery .strong little worm, and the 
name refers to its power of leaping into the air when touched.” 

Distribution . Nilgiri Hills, 8. India. 

33. Perionyx sansibaricus Mich. 

1909. Perionyx sansibaricus , Michaelsen, Mem. fnd. Mus. i, 
p. 174. 

1920. Perionyx sansibaricus , Stephenson, Mein. Ind. Mus. vii, 

p. 204, pi. ix, tig. 7. 

1921. Perionyx sansibaricus , Stephenson, Kec. Ind. Mus. xxii, 

p. 761. 

1891. Perionyx sansibaricus , Michaelsen, Mt. Mus. Hamburg, ix, 
pt. 1, p. 4, pi. i, tig. 1. 

1895. Perionyx sansibaricus , Beddard, Monog. p. 458. 

1900. Perionyx sansibaricus , Michaelsen, Tier, x, p. 209. 

1903. Perionyx sansibaricus, Michaelsen, Sb. Bohm. Ges. Brag, 
xl, p. 8, text-fig. E. 

Length 32-63 mm.: diameter 2i-34 inm. {Segments 84-108. 
Colour purple dorsally, pale ventrally; the purple darker 
anteriorly, and extending partly onto the ventral surface there. 
Prostomium epilobous ^; first segment with median furrow. 
Eirst dorsal pore may be found as far forwards as 2/3, but varies. 
Setal rings closed, ventrally somewhat more completely than 
dorsally; numbers 44/v, 54/ix, 58/xii, 47/xix, and 56 in the 
middle of the body. JSiephridiopores in two series on each side, 
the series widely separated, one about of circumference from 
the midventral, the other, on alternate segments, not quite \ of 
circumference from the middorsal line. Olitellum ring-shaped, 
xiii-xvii ( = 5). Male area somewhat variable; depressed, broader 
than long, taking up the whole of the length of xviii; male 
pores close to middle line and usually in front of setal zone, the 
ring of setae sometimes continuous across the segment immedi¬ 
ately behind the pores; sometimes the whole area is not 
depressed, but only two crescentic depressions, one in front and 
one behind a transverse ridge bearing the pores. Spermathecal 
pores 6/7, 7/8, and 8/9, near the middle line. 

No septa noticeably thickened. Gizzard entirely vestigial, in 
vi. (Esophagus may be wider, and the wall ridged and vascular, 
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in xiii; or there may be no such change. Last heart in xii. 
Nephridia with alternately dorsally and veutrally placed terminal 
vesicles. Testes and funnels free in x and xi. Seminal vesicles 
in xi and xii, racemose. Prostates with large deeply indented 
glandular portion; duct thin, rather short, straight. Sperma- 
thecal ampulla pear-shaped, narrowing to a short duct; a small 
thickly pear-shaped diverticulum, one-fourth of the length of the 
ampulla, placed on the inner side of the duct, consisting of a 
few indistinct seminal chambers aggregated together on a short 
stalk. No penial setae. 

Remarks. One of the peregrine species of the germs. 

Michaelsen on examining his first batch of specimens (from 
Zanzibar) thought that penial setae were present, though he was 
unable actually to isolate any; examination of specimens from 
India, however, failed to reveal any. I have had a large number 
of specimens through my hands, and have never found any. 

Distribution. Baroda, Igatpuri, Manmacl, Wathur near Maha- 
bleshwar, Londa near Castle Bock, all in Western India; Khandwa, 
Central Provinces ; Kala Khund (between Khandwa and Indore), 
Central India; Coonoor and Kotagiri in the Nilgiris; Kodaikanal 
in the Palni Hills. Outside India it has been found in Zanzibar, 
whence it was first recorded. 


B4. Perionyx shillongensis Steph. 

1920. Perionyx shillom/mvs , Stephenson, Mem. Ind. Mus. vii, 
p. 213, pi. ix, fig. 17. 

Length 66 mm.; diameter 3 mm. Segments 120. Circular iu 
transverse section, not flattened. Colour a dusky purple dorsally, 
ventral surface un pigmented. Prostomium epilobous tongue 



Fig. 161. —Perionyx shillongensis Steph.; spermatheca. 

open behind. Dorsal pores from 3/4. Dorsal and ventral breaks 
in the setal rings small, and in the hinder part of the body absent; 
set® rather closer set ventrally; numbers 42/v, 46/ix, 49/xii, 
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48/xix, and 4i in the middle of the body. Clitellum xiii-xvii 
(=s5), inconspicuous. Male area white, rather swollen; pores 
fairly conspicuous, rather close together, about in line with setal 
interval ccl. Spermathecal pores in 7/8 and 8/9, in line with the 
interval 6c. 

Septa of anterior region slightly thickened, 6/7-9/10 perhaps 
most so. Gizzard in vii of fair size, walls somewhat soft. 
Intestine begins in xvi. Last heart in xii. Nephridial ducts end 
approximately in the same line. Testes and funnels free in x 
and xi. Seminal vesicles in xi and xii, large, smooth, meeting 
dorsally or actually fusing. Prostates confined to xviii, lobed; 
duct short, stout but without muscular shimmer, straight. Small 
ovisacs in xiv. Spermathecal ampulla an ovoid sac; duct half as 
long as ampulla, very stout; diverticula as two clusters of seminal 
chambers on th*e duct just below the base of the ampulla, each 
cluster cauliflower-like and sessile. Penial setae 0*87 mm. long, 
20 fj. thick; shaft straight, tip slightly bowed and bluntly pointed; 
ornamentation of about eight rings of fine spines. 

Distribution . Shillong, Assam. 

35. Perionyx sikkimensis (Mich.). 

1907. Perionychella sikkimensis , Michaelsen, Mt. Mus. Hamburg, 
xxiv, p. 156. 

1909. Perionychellct sikkimensis , Michaelsen, Mem. Ind. Mus. i, 

p. 170, pi. xiii, tigs. 12, 13. 

1910. Perionyx sikkimensis (part.), Michaelsen, Abh. Ver. 

Hamburg, xix, p. 60. 

Length ca. 120 mm.; diameter 4-5 mm. Segments 109 (hinder 
end regenerated). Colour dorsally violet-grey, darker in front \ 



Fig. 162 .—Perionyx sikkimensis 

(Mich.); epermatheca made 
transparent by acetic acid; 
X 20. 



Fig. 163 .—Perionyx sikkimensis 

(Mich.); distal end of penial 
seta; X 440. 


ventrally grey. Prostomium epilobous ca. £; segment i divided 
by a median furrow. First dorsal pore at 7 # 8 if not 6/7). Set® 
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rather small; circles nearly complete, only slightly and irregularly 
broken dorsally; setae more .closely set vent rally than dorsally ; 
numbers 60/vii, 64/x, 78/xiii, 72/xxv. Clitellum xiii-xvii (=5); 
in the middle part ring-shaped, interrupted ventrally in front and 
behind. Male pores on small papillae, ca. 1- of circumference 
apart; the surface between the pores somewhat depressed. 
Spermathecal pores in 6/7 and 7/8, ca. I of circumference apart; 
inconspicuous, only seen from inside. 

Septa 6/7-16/17 thickened, those in the middle of the series 
most, the others gradually thinner. Gizzard small, cylindrical, ih 
vi (?), hardly thicker than the rest of the oesophagus, hut not exactly 
vestigial, the muscular coat- being fairly strong. No calciferous 
glands. Last heart in xii (?). Testes and funnels free in* x and 
xi. Seminal vesicles large, in xi and xii, meeting dorsally and 
embracing the oesophagus. Prostates rather small and compact; 
duct leaves at a medial incisure, is fairly thick and nearly straight, 
about as long as the glandular part. Spermathecal ampulla fairly 
long, almost cylindrical; duct somewhat shorter and thinner, not 
set off frbm ampulla; no diverticulum (text-fig. 162). Penial 
setae (text-fig. 163) apparently one per bundle, ca. 0*9 mm. long, 
28ya thick; almost straight, only slightly bent at the distal end; 
narrowing a little distally, with fairly sharp and simple point; 
distal part of seta ornamented with irregular, sometimes oblique, 
transverse rows of small triangular teeth. 

Distribution . Sandakphu, Kurseong, and doubtfully Subarkum, 
in Darjiling Dist., E. Himalayas. 

a. var. michaelseni, nov. nom. 

1910. Periony.v sikkimcnsis (part.), Michaelsen, Abh. Ver. 
Hamburg, xix, p. 00, pi. tig. 0. 

Male pores on the border of a thick circular wall, in the middle 
of which is a deep triangular hollow. Penial setae 0'6 mm. long, 
20 fi thick, slightly bent proximally, almost straight distally; the 
tip, after showing a constriction, broadens aud is cut off obliquely, 
the section being almost circular; ornamentation rather more 
sparing than in the type form. 

Remarks . This form was described but not named by Michaelsen; 
the penial setae seem to entitle it to separate recognition. 

Distribution . Gangtok, Sikkim, E. Himalayas. 

36. Perionyx simlaensis (Mich.). 

1907. Perionychella simlaensis , Michaelsen, Mt. Mus. Hamburg,, 
xxiv, p. 157. 

1909. Perionychella simlaensis , Michaelsen, Mem. Ind. Mus. i, 
p. 172, pi. xiii, figs. 14,15. 

Length 85-100 mm.; maximum diameter 4-5 mm. Segments 
ca. 128. Colour in general violet-red; at the anterior end darker* 
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a deep blue-violet; ventrally grey, Prostomium epilobous $*, 
tongue open behind. Dorsal pores from 4/5. Setal rings 
almost complete, indistinctly broken dorsally ; set® set much closer 
ventrally than dorsally; numbers 45/v, 46/viii, 52/xii, 45/xix, 
45/xxvi. Clitellum ring-shaped, xiii-xvii (=5); interrupted 
ventrally in xiii. Male area (text-fig. 164) occupying whole of 
xviii, depressed, rectangular with rounded angles, rather broader 
than long, bounded laterally by raised glandular regions, and 


xm 


xrn 

XDC 


Fig. 104.— Perionyx simlaemU (Mich.), Fig. 105.— Peri onyx simlaevsis (Mich.); 
male genital area ; X 7. spermatheca ; X 20. 

containing a pair of nearly circular cushions, each of which bears 
a conical pointed penis-like projection directed obliquely backvs ards 
and towards the middle line. The male pores are in the middle 
of the cushions; and from them is prolonged on to the anterior 
surface of each penis a groove leading to its tip. No seta? between 
the male pores ; setae cense on the glandular thickenings lateral to 
the male area. Sperm at liecal pores in 7/8 and 8/9, ca. y 1 ^ of 
circumference apart. 

No septa specially thickened; those in the testis region and 
some adjacent ones a little thicker than the rest. Gi/zard very 
small, in v; its walls, however, are of some thickness. No 
calciferous glands. Last heart in xiii. No perceptible difference 
between the nephridia of different segments. Testes and funnels 
free in x and xi. Seminal vesicles four pairs, in ix, x, xi, and 
xii-xiv, large, much incised. Prostates compact, thickly 
disc-shaped, much incised; duct fairly thick, irregularly bent, 
about as long as the glandular part. Spermathecal ampulla large, 
sac-like, the surface areolated, with numerous closely set bladder¬ 
like projections, some of which overhang somewhat; duct much 
shorter and thinner than the ampulla; diverticulum almost 
completely surrounding the duct, composed of numerous seminal 
chambers, and hence mammillated, opening into the ectal part of 
the ampulla (text-fig. 165). 

Distribution. Dharmptir, Simla Hills. 

37. Perionyx turaensis Steph. 

1920. Perionyx turaensis , Stephenson, Mem. Ind. Mus. vii, p. 216, 
pi. x, figs. 20, 21. 
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Length 74 nun.; diameter 2 mm. Segments 132. Colour dark 
brownish-purple dorsally, with still darker median stripe, 
unpigmented ventrally. Prostomium epilobous £ or rather 
more, tongue squarish, either open or closed behind. Dorsal 
pores from 4/5 or 5/6. Setal rings almost closed ventrally, a 
small break dorsally; ventral setae closer set and apparently 
smaller than the dorsal; numbers 48/v, 56/ix, 54/xii, 44/xix, and 
t55 in the middle of the body. Chtellum includes § xiii and 
whole of xvii (= 4|). Male pores close together near the 
middle line, on small round papillae which are situated in a slight 
common depression. Spermathecal pores in 7/8 and 8/9, close 
together near the middle line. 

No septa specially thickened, 8/9 slightly so. Gizzard vestigial, 
in vi. Calciferous glands in xiii as well-delined ovoid swellings 
with longitudinal vascular channels. Intestine begins in xviii. 



Fig. 166.— Venom/x turaensis Steph., 
spormatlieca; X 40. 



Fig. 167 .—Verionyx turaensis Steph.; 
distal end of ponial seta; X700. 

Last heart in xii. Testes and funnels in x and xi, those in x 
perhaps contained within a testis sac. Seminal vesicles in xi and 
xii, large, contiguous in the middle line. Prostates confined to 
xviii; duct short and moderately stout, transverse in direction. 
Spermathecal ampulla with lobulated anterior border; duct thick, 
short, not definitely marked off; diverticula as a few small 
rounded knobs at the ental end of the duct, perhaps not always 
present (text-fig. 166). Penial set® (text-fig. 167) 0’5 mm. long, 
11 fi thick; shaft straight with a slight curvature at distal end, 
tapering rather rapidly; tip cut off squarely and carries five or 
six fine spines; six circles of fine spines also just proximal to tip. 

Distribution . Garo Hills, Assam. 
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38. Perionyx yariegatus (Mich.). 

1907. Perionychella van eg at a, Michaelsen, Mt. Mus. Hamburg,, 
xxiv, p. 158. 

1909. Perionychella variegata , Michaelsen, Mem. Ind. Mus. i, 
p. 107, pi. xiii, fig. 11. 

Length 21-24 mm.; diameter 2-21 mm. Segments 49-63. 
Shape that of a land Planarian or leech; body very short and 
depressed, narrowing towards both ends, the hinder rather 
slenderer than the anterior. Colour primarily yellowish grey; 
dorsum speckled with dark violet-grey spots ; a dark longitudinal 
dorsal stripe. Prostomium epilobous §, tongue open behind; 
a median furrow over tongue and back to hinder end of 
segment i. Pirst dorsal pore in 5/6. Setoe moderately large; rings 
only slightly interrupted dorsally, zz= yz; ventral interruption 
indistinct; setae rather closer set ventrall y than dorsally ; numbers 
in middle of body ca. 45-00. Clitellum xiii-xvii (=5); only 
distinguishable dorsally, by difference in pigmentation. Male 
pores on prominent circular papillae, ca. ^ of circumference apart, 
about in line with e; the papilla) take up nearly the whole length 
of the segment; eight or nine setae intervene between the pores, 
some of them on the papillae. Spermathecal pores three pairs, in 
0/7-8/9, about in line with h, and further apart than the male 
pores. 

Septa throughout the body stronger than is usual in earthworms; 
7/8 and 8/9 specially strong. Gizzard very small, in v; very little 
thicker than the rest of the oesophagus, but with well-developed 
muscular coat, which reduces the width of the lumen. No 
calciferous glands or gland-like widenings of the tube. Intestine 
begins in xiv. Last heart in xii. ]S T ephridia with a long and 
moderately thick terminal vesicle. Punnels in x and xi, free. 
Seminal vesicles three pairs, large, in x, xi, and xii. Prostates 
intermediate in structure between the Plutellus and Pheretima 
types; glandular part kidney-shaped, consisting of a much-branched 
glandular tube, the branches compressed by a thin enveloping 
membrane; duct fairly long,slightly bent. Spermathecal ampulla 
globular; duct as long as ampulla, scarcely thinner, set off by a 
slight constriction ; no diverticulum. No penial setae. 

Distribution. Phallut, Darjiling Dist., E. Himalayas. 


Subfamily OCTOCH^TINHS. 

1899. Typhseinse + Benhamime (part.), Michaelsen, Zool. Jahrb. 

Syst. xii, p. 242. 

1900. Octocheetinse -f Trigastrinse (part.), Michaelsen, Tier, x, 

pp. 318, 330. 

1903. Octochsetinee -f- Trigastrinse (part.), Michaelsen, Geog.Verbr. 
0,1 ig. pp. 108,109. 

1909. Octochsetinse -f Trigastrinse (part.), Michaelsen, Mem. Ind. 
Mus. i, pp. 122, 203. 
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1910. Octocbeetinse 4* Trigastrinse (part.), Michaelsen, Abh. Ver. 

Hamburg, xix, p. 25. 

1915. Octochajtinse, Stephenson, Mem. Ind. Mus. vi. p. 103. 

1917. Octochaetinaj, Stephenson, Rec. Ind. Mus. xiii, p. 359. 

1921. Octochnetinae, Stephenson, 1\ Z. S. 1921, p. 103. 

1921. Octochaetinao, Michaelsen, Mt. Mus. Hamburg, xxxviii, p. 36. 

Arrangement of setse from pure lumbricine to pure perichaetine* 
One oesophageal gizzard in one simple segment, or two in two 
simple segments, or one enlarged gizzard in a space which 
represents two or more fused segments ; in the last two cases 
caleiferous glands in the region of segments x-xiii. Excretory 
system of meganephridia along with micronephridia, or micro- 
nephridia alone, the latter never having the form of sacs. 
Sexual apparatus from pure acanthodriline to pure mieroscoleeine. 

Distribution. In all parts of India, more sparsely in the North. 
Outside India in New Zealand (genera Octochcetus , Dinodrilus , and 
i I op lockout ina) and South Madagascar (genus Uowascolex). 

The subfamilj r was instituted, under the name Typhaeinoe, for 
the genera Octochcetus, Eutyphums, Dinodrilus, and Hoplochertelkt 
(the last now ranked as a yeans inquirendum ; cf. post., p. 467) by 
Michaelsen in 1899. There has since been a certain amount of 
discussion as to its limits; it may be said that it is intended to 
comprise a group of genera which spring, like other subfamilies, 
from the original Acanthodriline, the first modification in the 
present case being the splitting up of the nephridial system ; other 
modifications aro superadded in the younger genera—the change 
from lumbricine to perichoetine arrangement of setie, the micro- 
scolecine reduction of the male genital apparatus, and a doubling 
of the gizzard,—but the original and constant modification is the 
micronephridial development. The prostates retain the tubular 
form throughout. 

Resides the genera originally included in the subfamily, a 
number of others are now recognized as belonging here— llowa- 
scolex, llamiella, Eudichoyasler, Erythrceodrilus , and lloploclurtinci. 
All the genera are found in India except Dinodrilus and Hoplo- 
choetina, which occur only in New Zealand. 

Uowascolex , the pa'rent form of the subfamily, found in both 
Madagascar and India, is removed from the original Acanthodriline 
essentially by the fact that the nephridial system is partly broken 
up—micronephridia occur along with meganephridia. Certain 
members of the genus may show an increase in the number of 
seta) in the hinder segments (the periehectine arrangement), and in 
some the acanthodriline arrangement of the male organs begins to 
give place to the mieroscoleeine; there is also an incipient develop¬ 
ment of calciferous glands in segment xvi. 

(The acanthodriline arrangement of the male organs, the 
primitive one in the family, is that in which there are two pairs 
of tubular prostates, discharging to the exterior on segments xvii 
and xix ; while the vasa deferentia discharge separately from the 
prostates on segment xviii. In the mieroscoleeine condition the 
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openings of the vasa deferentia have been, as it were, attracted to 
the anterior prostatic openings, and discharge in common with the 
anterior pair of prostates on segment xvii, w hile the posterior pair 
of prostates have disappeared; the reduction of the prostates is 
often accompanied by a reduction of the spermathecae to one pair 
also.) 

Octocluetus is derived from Howascolex by a more complete 
breaking-up of the uephridial system into micronephridia, and, it 
may be, the more pronounced development of calciferous glands 
in segments xv or xvi, or both. 

Dinodrilus (not an Indian genus)is derived from those forms of 
Octochcetus which still possess only incipient calciferous glands 
{subgen. Octochcetus t v. post., p. 1371) by a multiplication of the 
setm to six pairs; and Uoplochcetina (confined, like Dinodrilus, to 
New Zealand) by a further multiplication giving the ordinary 
perichsetine condition. 

Another line of descent from, or from near, Jloiuascole.v gives 
Ramiella ; the excretory system has broken up into micronephridia, 
but in a peculiar manner: the micronephridia are few in number— 
from seven pairs to as few as one pair per segment; no calciferous 
glands are in process of development. 

Erom Ramiella, Eudichoyaster has evolved by a doubling of the 
gizzard, and a development of calciferous glands in the region of 
segments x-xiii (and therefore in front of the place where they 
develop in the Octochcetns line). In some cases there is a partial 
microscolecine reduction. 

A further stage of evolution along this line is reached, as was 
first recognized bv Miehaelsen in 1921, in Eutypliams, where the 
microscolecine reduction is complete, the ealciferpus glands have 
become localized in segment xii, and the two gizzards have fused 
again, with the disappearance of the septum between them. 

Etythrceodrilus perhaps represents an independent offshoot from 
Howascolex ; the uephridial system has made no further advance, 
but the setal arrangement has become pericluetine, calciferous 
glands have developed, as in Eudicliogaster , in x-xiii, and the 
genital organs are undergoing the microscolecine reduction. Its 
relations, as shown by the calciferous glands, incline rather 
towards the Eudicliog aster branch. 

The following tree expresses shortly the above relations: 

“ Notiodrilus ” 

i 

Howascolex 



Octochcetus 

I 

Dinodrilus 

Uoplochcetina 


llamiella 

. i. 

Eudichoyaster 

Eutyphceus 


Erythrceodrilus 
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Key to the Indian genera of Octochoetinae. 


1. The pericluetine arraugeiuent of setae exists 

throughout the body. I<hiYTHR2Eoi>niLrs. 

At least in the anterior and middle regions 
of the body the setoe are arranged in the 
lumbricine manner. 2. 

2. Two gizzards . Eudichogaster. 

One gizzard . 3. 

3. Gizzard large, some septa missing in the 

gizzard region ; purely microscolecine . . . Eutyph<eus. 
Gizzard simple, in one simple segment; not 
purely microscolecine . 4. 

4. Purely micronephridial . 5. 

Meganepliridia along with mieronephridia . . Howascolex. 

5. Calciferous glands absent . Ramiella. 

Calciferous glands present. Octochastus. 


1. Genus HOWASCOLEX Mich. 

1901. Iloioascolex , Michaelsen, Bull. Ac. Sci. St. Pdtersb. xv, 

p. 202. 

1921. Howascolex , Michaelsen, Mt. Mus. Hamburg, xxxviii, p. 3G. 

Setal arrangement lumbricine either throughout the body, or at 
least in tlie anterior and middle regions ; often perichadine at the 
hinder end. One oesophageal gizzard in one simple segment; 
calciferous glands as mere swellings of the oesophagus in segment 
xvi, with or without a slighter development of the same kind 
in one of the neighbouring segments. True meganepliridia 
accompanied by mieronephridia. Sexual apparatus from purely 
acanthodriline to incompletely microscolecine. 

Distribution. Coorg and Mysore. Outside India in S. Mada¬ 
gascar. 

The faunistic relation of India to Madagascar w hich is indicated 
by the distribution of this genus is of great interest (cf. Intro¬ 
duction, p. 31, and Michaelsen, 99). 

The type of the genus is II. madagascariensis Mich. ( v . svj). 
Michaelsen, 1901). The Indian worms of this genus, all recently 
discovered and described by Michaelsen (99), differ from the type 
in the beginning periehaetme arrangement of the setae (in two out 
of three species), in having a typhlosole, and in certain small 
differences in the arrangement of the mega- and mieronephridia. 
The mieronephridia have apparently originated by the breaking-up 
of the meganepliridia. 

Key to the Indian species of Howascolex. 


1. Setae eight per segment throughout the body .. II. bidens . 

Seta} in the hinder segments more than eight.. 2. [f. ditheca. 

2. Spermathecal pores one pair in 8/9 . H. corethrurus. 

Spermathecal pores three, median, in 7/8-9/10 . H. corethrurus 

f. typica 9 

Spermathecal pores four pairs, in 5/6- 8/9. II. merkaraensis. 
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1. Howascolez bidens Mich. 

1921. ILowascolex bidens , Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 38, text-fig. 1. 

Length 70-90 mm.; diameter 1£-1| mm. Segments ca. 110- 
380. Colour an even grey, unpigmented. Prostomium epilobous 
•ca. J. Dorsal pores present. Set® lumbricine, larger at the ends 
of the body; aa=*\\bc y 6c = 2 ab=.\^cd y dd=zhn\i the circum¬ 
ference in front, but only $ of circumference behind ; arrangement 
of set® irregular behind, certain set® being displaced. Clitellum 
xiii-xvi (=4). Male porophores large, on xvii, joined by a fridge, 
and so forming a dumbbell-shaped elevation; pits on th#poro¬ 
phores in a6, but extending inwards and outwards beyond these 
lines; penial set® projecting, two, in the positions of a and 6. 
Anterior prostatic pores within these pits, close to outer penial 
seta; posterior prostatic pores inconspicuous, in front of 6 of 
xix; male pores invisible, perhaps on xviii, at hinder ends of a 
pair of seminal grooves which extend a short way back from 
hinder margin of porophores. Set® a and 6 of xviii absent; on 

xviii and xix narrow transverse ridges, extending about between 
the lines of a on each side. Female pore unpaired, anteriorly on 
xiv, at the centre of an almost circular area. Spermathccal pores 
one pair, large deep transverse slits in ab in 8/9, each surrounded 
by a glandular area. A median transversely oval papilla over 
groove 11/12. 

Septa 6/7-13/14 thickened, 7/8 to 9/10 fairly strongly. A 
large cylindrical gizzard in v. (Esophagus in xvi swollen, with 
lamell® internally ; in xvii the same structure, but much less 
marked. Intestine begins in xx, with a well-marked tvphlosole. 
Meganephridia alone in posterior part of body ; apparently only 
micronephridia in anterior part of body, few iu number, irregu¬ 
larly arranged. Testes and funnels free in x and xi; seminal 
vesicles in ix and xii, lobed. Prostates in xvii and xix, those m 

xix slightly smaller, glandular portion coiled, longer and much 
stouter than duct. Spermathec® large (1*3 mm.); ampulla 
sac-like, passing into a short broad duct; diverticulum thickly 
club-shaped, one-third the length of the ampulla, opening into a 
bulging of the duct just below the ampulla; a spermatophore 
(? several aggregated spermatophores) in duct. Penial set® 
0*55 mm. long, relatively stout, 22-25 ^ thick, slightly bowed at 
proximal or at both ends, distal end somewhat flattened, extreme 
tip bifid; a number of short transverse zigzag markings over a 
short length near the tip. 

Remarks. This species approaches the type of the genus (found 
in Madagascar) in preserving the lumbricine arrangement of the 
set®; it agrees with the other Indian species in possessing a 
typhlosole. The microscolecine reduction lias been carried out in 
the spermathec®, but not in the prostates, though the posterior 
.pair is somewhat reduced in size and has no porophores. 
t Distribution. Shiboga (Mysore). 
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% Howascolex corethrurus Mich. f. typica. 

1921. Howascolex corethrurus , Michaelsen, Mt. Mus. Hamburg, 
xxxviii, p. 42, text-figs. 2 a , 3. 

Length ca. 110 mm.; diameter lg-2^ mm. Segments ca. 180. 
Colour pale yellowish grey. Prostornium indistinctly epilobous, 
■small, retracted. Dorsal pores from 11/12. Setae larger at 
the ends of the body, with lumbricine arrangement in 
ancerior and middle regions; posteriorly pericbaetine; in the 
lumbricine region aa : aJb :hc:cd : dd=24 : 6 : 15 :10 :108 ; cld~ 
^ of circumterence; even at hinder end setae a, h , and c 
regular, except that h and c are somewhat approximated; 
accessory setae introduced dorsal to d and between c and d, the 
total number of setae per segment 18 at most ; t extent of aa 
remains unaltered, while the median dorsal distance becomes 
hardiy greater than an intersetal distance. Clitellum xiii-xvi 
(=4), thinner and somewhat depressed ventrally. A median- 
ventral longitudinally oval wall extends over segments xvii-xix, the 
interior of the oval occupied by a papilla of corresponding shape; 
a narrow groove between wall and enclosed papilla; this groove 
•corresponds to the seminal grooves, the anterior prostatic pores 
being close together at the anterior pole and the posterior 
similarly at the posterior pole of the elliptical groove, at levels 
corresponding about to 17/18 and 18/19 (pores recognizable only 
in sections); male pores in the grooves, on xviii (in sections). 
Demale pores anteriorly on xiv, close together (? fused), in an 
oval whitish area. Spermathecai pores three, median, in 7/8, 
8/9, and 9/10. Paired papillae in ah in 11/12, and a smaller pair, 
often absent, in 10/11; median papillae in 15/16 and 20/21, and 
sometimes in 14/15. 

Septa 6/7-12/13 moderately thickened, subsequent ones be¬ 
coming gradually thinner, 17/18 and 18/19 absent, 19/20 still 
-stouter than the first of the series. Gizzard in v. (Esophagus 
swollen in xvi, with prominent lamellae internally. Intestine 
beginning in xxi, with typhlosole. Posteriorly meganephridia 
•only; in middle of bodv usually only micronephridia, few and 
irregularly placed in each segment (occasionally in a few segments 
meganephridia only). Testes and funnels free in x and xi. 
Seminal vesicles, much lobed, in ix and xii. Prostates two pairs, 
tubular, thick, undulations compressed together; duct much 
thinner and shorter, in a single loop. Sperm at heeae three pairs, 
those of a pair conjoined at the ectal ends of the ducts, retort¬ 
shaped ;. ampulla thickly pear-shaped, passing with a kink into the 
narrowing ducf; diverticulum cylindrical, narrower near its 
attachment to the ectal end of duct, half as long and half as thick 
as duct. Penial setae thin and delicate, 9 p thick proximally, 
gradually tapering to a point, bowed; distal three-fifths with 
undulating contour. 

Remarks. Differs from the type of the genus in the commencing 
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perichsetine arrangement of the seta ?, and in the presence of a 
fyphlosole. 

Distribution . Somavarpatna, Coorg. 


a. forma ditbeca Mich . 

1921. llowascolex corethrurus f. ditheca , Micliaelsen, Mt. Mus. 
Hamburg, xxxviii, p. 42. 

As for the typical form, with the following differences : — 

Length 80 mm.; diameter |-1 mm. Segments ea. 170. 
Spermathecal pores one pair, in 8/9 in a . Speniiathecse one pair. 

Distribution. Shimoga, Mysore. 

3. Howascolex merkaraensis Mich. 

1921. Hoxcaxcolex merkaraensis , Micliaelsen, Mt. Mus. Hamburg, 
xxx\iii, p. 47, text-tigs. 2/;, 4. 

Length ca. 60 mm.; diameter 1-75-2 mm. Segments ca. 200. 
Colour brownish-grey. Prostomium indistinctly epilobous ca. ^ 
(? proepilobous). Dorsal pores present. Seta) somewhat en¬ 
larged at the anterior, much enlarged at the posterior end; 
lurnbricine arrangement in the anterior and middle parts of the 
body, aa ; ab : be : cd : dd~ 24 : 7 : 17 : 13 : 58 ; dd= ca. | of the 
circumference ; perichsetine at the hinder end, from about segment 
exxx, commonly 12 (6 pairs) per segment; the accessory seta), 1, 2, 
or seldom 3, introduced dorsal to d ; b is shifted, usually dorsal- 
vards, but the line a is regular ; the other setie irregularly‘placed 
at the hinder end. Clitellum ? Male held rectangular, longer 
than broad, embracing xvii-xix, extending laterally from b to 6, 
depressed; set® a and 6 absent on xviii. Prosratic pores two 
pairs, on xvii and xix, in the angles of the male field, median from 
the liner/, the anterior pair larger than the posterior; seminal 
grooves almost straight, somewhat bent inwards in the middle of 
their length and at both ends. Male pores on xviii in the grooves 
(in sections). Percale pore a transverse slit anteriorly on xiv, 
surrounded by a glandular area. Spermathecal pores four pairs, 
in 5/B-8/9, median from «, near the middle line, increasing in size 
backwards. Setso a of ix shifted forwards and inwards, situated 
behind the hindmost spermathecal pores; seta) and pores sur¬ 
rounded by a median glandular area. A pair of eve-like papillae 
in 11/12, in ab. 

Septum 8/9 slightly, 9/10 and 10/11 moderately thickened, the 
next two decrensingly strengthened, 13/14 thin. Gizzard large, 
in vi (? v). (Esophagus much swollen in xvi, with prominent 
longitudinal lamella) internally. Intestine begins in xviii; a small 
typhlosole. Last heart in xiii. In at least most segments of 
hinder part of body only meganephridia are present; in at least 
many of middle region only micronephridia, in moderately large 
numbers, irregularly arranged ; perhaps both kinds occur in some 
segments. Testes and funnels free in x and xi. Seminal vesicles 
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in ix and xii, each consisting of a few lobes. Prostates in xyii 
and xix, the anterior pair longer and thicker than the posterior; 
in both, the glandular part pressed together, irregularly disposed, 
almost coiled, the duct much shorter and thinner, disposed in a 
loop. Spermathec® four pairs, of different sizes; the posterior 
pair, in ix, very large, with pear-shaped ampulla, the wall of 
which shows a spiral constriction; duct not marked off, short and 
thin ; diverticulum sausage-shaped, two-thirds as long and half 
as thick as the ampulla, entering enlul end of duct; the sperma- 
thec® of viii much smaller, the diverticulum small ; those of vii 
and vi vestigial, small pear-shaped sacs without diverticula. 
Penial set® 1*2 mm. long, 13 fi thick in the middle, tapering 
gently to a point; the distal two-thirds with undulating contour 
(except just above the tip); a few scars on the distal half of 
shaft, with prominent tooth-like border. 

• 

Remarks. This species is to be placed near the last; it is 
distinguished bv the penial set®, and by the commencing dis¬ 
appearance of the posterior prostates and anterior spermathecac 
(commencing microscolecine reduction). 

Distribution. Merkara and Bhagamanola, Coorg. 


2. Genus OCTOCELffiTUS Bedd. 

J892. Octoc/uHus Beddard, P. Z. S. 1892, p. 6G8. 

1895. OctocJuetus Beddard, Monog. p. 550. 

1900. Octochcetus Michaelsen, Tier, x, p 319. 

1921. Octochcetus Stephenson, P. Z. S. L921, p. 103. 

J921. Ortoo/icetus Mielmehen, Alt. Mus. Hamburg, xvxviii, p. 30. 

{Set® with lumbrioine arrangement. One oesophageal gizzard in 
one simple segment; calciferol is’glands in the region of segments 
xv-xvii. Purely micronephridial. Sexual apparatus purely 
acanthodriline. 

The genus has been recognized since its first establishment by 
Beddard in 1892. It consists of worms which are removed from 
the condition of the original Acanthodriline in having numerous 
micronephridia in each segment instead of a pair of meganephridia, 
and a pair of calciferous glands behind the ovarian segment. 

We have, apparently, in lloivazcolex (a form which differs from 
the original Acanthodriline essentially only in haviug micro- 
nephridia along with the meganephridia) an intermediary; 
by the further breaking up of the nephridial system Howuscolex 
would become OctocJuvtus. This conclusion, arrived at before Howa- 
scolex was known from India (80), receives confirmation from 
Michaelsen’s recent records of Hoioascolex from Mysore and 
Coorg (99). Lx, must be added, however, that the species of 
Hoivascolex actually found in India arc too advanced in some 
respects (pericli®tine arrangement of vSet® at hinder end, incipient 
microscolecine reduction) to serve as the ancestors of OctocJudus ; 

2 B 
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possibly the Indian stock of Octochcetus was given off from a more 
primitive llowascolex, which has since undergone further evolution 
and differentiation. 

Distribution. (Chart IV). Outside India the genus is found only 
in New Zealand (subgenus Octochcetus ). In India (subgenus 
Octochceto ides) it is found throughout, with on the wholeji certain 

Chart IV. 



preponderance, more marked if the peregrine species are excluded ' 
in the West and South; the Central region, the East aud North- 
East possess representatives, but in the Punjab the only species is 
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the widely-wandering 0 . fermori . Excluding this species and 
0 • beatrix , also peregrine, the list of localities includes;— 
Mangalore, Travancore, 8. Aroot l)ist., Weyra Karur, and 
Madras, all in S. India; Baroda, Poona, and other places in the 
W. Ghats, Kalyan near Bombay, Castle Bock, all iu the Western 
region; Barkul on the Sur Lake, and Barkpda in the Chilka 
Lake, in the East; Hyderabad (Deccan), Palia, Indore, Bina, and 
Gwalior, in the Central area; and near Katmandu in Nepal. 

Michaelseu has pointed out that the Indian species of Octo- 
duptiis show a difference from the type of the genus and the 
other New Zealand species in possessing better developed calci- 
ferous glands. Eor this reason, and on grounds of geography, he 
divides the genus into two subgenera, Octochcetus for the New Zea¬ 
land and Octochcetoides for the Indian species (type 0 . aitJceni) (99). 

If Octochcetoides has developed in India, as seems not improbable 
(v . suj >.), it may be independent of the New Zealand Octochcetus, 
and the theory of the former wandering of Octochcetus by land 
from New Zealand to the Indian region would be unnecessary 
(cf. ant ., Introduction, p. 31). 

Subgenus Octooh^toides Mich. 

11)21. Octochatus ( Octochcetoides) Michaelseu, Mt. M us. Hamburg, 
xxxviii, p. 37. 

Calciferous glands as sacs sharply delimited from the oesophagus, 
one pair in xv or xv and xvi, or two pairs in xv and xvi. 

Distribution. Is equivalent to the Indian range of Octochcetus, 
8. 1. (V. SUp.). 

In this subgenus a character of systematic importance is 
frequently found, which is not met with in the preceding families 
and genera—the modification of the ventral setae of segments 

viii and ix to form w hat are known as copulatory set®. 

The intimate structure of the calciferous glands in a member 
of the subfamily (0. barkudensis) has been investigated by 
Stephenson and Prashad (91). 

It does not seem possible to speak of any part of India as 
specially the borne of the subgenus. Taking 0. aitJceni and 
montanus as perhaps tho most archaic species (seminal vesicles in 

ix and xii, smooth penial set®), we find them not far from the 
W. coast, one near Poona, one near the south end of the 
peninsula; the other species with seminal vesicles m ix and xii, 
however, take up broadly the centre of the country from coast 
to coast. 


Key to species of the subgenus Octoch®toides. 


1, Seminal vesicles in segments ix and xii 
Seminal vesicles in segments xi and xii 
Seminal vesicles in xii only . 


7. 

5 . 

2 . 
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2. Penial setm absent . 3. 

Penial setae present . 4. 

3. No spernmthecal di verticil him . 0. bratn.v. 

A small thick sp^rm a thecal diverticulum . O. hodyarti. 

4 . Testes and funnels free; all septa present . O. castMmus. 

Testis sac in segment xi; septa 0/6-7/8 absent . . O.fermort. 

5. Copulatorv cushions present. 0. 

No c-'pulatory cushions . O. pittnyi. 

6. Copulatory cushions on xxiv and preceding seg¬ 

ments . O. thurstonu 

Copulatory cushions on xiii or 13/14, with or 

without a papilla on xviii. O. maindroni. 

7. Penial setae smooth. 8. 

Penial set® with spines or teeth . 9. 

8. Clitellum extending over five segments; last heart 

in xiii . O. aitkeni . 

Clitellum extending over about eight segments; 

last heart in xii . O. montanus. 

9. Testis sacs present . 10. 

Testes and funnels free . 11. 

10. Copulatory papillae present on xviii (viii, xvi); 

copulatory set.e with serrated margins. O. harkudensis . 

No copulatorv papilhe; copulatory setae with 

transverse rows of seta-like hairs. O. mrensis. 

11. Septa of anterior part of body all present (though 

some of the number 5/0- 8/9 may be vestigial). 12. 

Septa 5/0 and 6/7, or 6/7 only, absent. 13. 

12. Paired cushions on 11/12 (14/1 o, 21/22, 22/23) .. O. patt<mi. 

No paired copulatory organs... O. phillotti. 

13. Copulatorv setae marked by semicircular scar-like 

depressions. O. prashadi. 

Copulatory seta? marked by two rows of spines, or 
two serrated ridges . 11. 

14. The two pairs of prostatic pores sunk in transverse 

trenches separated l)v a transver>e ridge. 0. paliemis. 

The prostatic pores sunk in the limbs of a dumb- [nparius, 

bell-shaped depression . O. ptiliensis var. 

The prostatic poies not situated in definitely 

shaped depressions. O. yantshcc. 


The penial and copulatory setae afford good means of identifica¬ 
tion, and the original figures should be referred to where possible; 
unfortunately, the descriptions are oflen somewhat lengthy, and 
thus not convenient for introduction in the form of a key.* The 
latter part of the above key would have been better if it had been 
possible to use these characters to a greater extent. 

A few groups of species can be distinguished. 0. hodyarti is 
very closely related to beatrix , the only difference of importance 
being the presence of a spermathecal diverticulum in hodyarti and 
its absence in beatrix (penial setae, small and difficult to find, 
and overlooked af first in beatrix, may also have been overlooked 
in hodyarti ); it might be perhaps allowable to make hodyarti a 
variety. If hodyarti is really a variety the species would have 
a very wide distribution, and would come next to fermori in 
this respect. 
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0, oeatrix and hodgarti are members of a well-marked group, 
which also includes fermori and castellanus ; in the three first we 
have the commencing disappearance of the anterior pairs of 
testes and funnels, and as a concomitant the reduction of the 
seminal vesicles to a single pair m segment xii; in castellanus , 
also, the reduction of the seminal vesicles has taken place, though 
that of tlie testes and funnels v\as not noted. 

0 . paliensis and ganeshcs are closely related, the chief difference 
being in the configuration of the male field; it might be allowable 
here again to rank one as a variety of the other. 0. prashadi is 
perhaps to be associated with them in a small group. All are 
found not far from each other in the Western Ghats, paliensis 
also at several places in the central parts of the peninsula, and 
prashadi near J lorn bay. 

1. Octochaetus (Octoch®toides) aitkeni ( Fedarb ). 

1808. Benhamia aitkeni , Fedarb, J. Bombay Soc. xi, p. 432, pi. i, 

figs, l-o, 7. 

1809. Octoehcetus aitkeni , Michaelson, Zool. Jahrb. Syst, xii, p. 242. 

1000. Octoehcetus aitkeni , Michael sen, Tier, x, p. 320. 

Length 119 mm.; diameter 3 mm. Segments 180. First 
,dorsal pore in 19/20 (? 18/10). Setal interval aa = 2ab and is 
slightly greater than 6c, which =c<l (i.e. 9 the lateral set® are not 
paired). Clitellum xui-xvii (= 5). Male pores very small and 
near together on xviii. Female pore single. Sperinathecal pores 
near together in 7/8 and 8/9. 

Gizzard m vii. Calciferous glands one pair, in xv, cut up into 
lobes. intestine begins in xvi. Last heart in xiii. Seminal 
vesicles two pairs, in ix and xii. Prostates irregularly twisted, 
sausage-like. Spermatbecal ampulla pyriform, the narrow end 
elongated to form the duct, which is joined at the middle of its 
length by a club-shaped diverticulum about half as long as the 
ampulla. Penial seta) smooth, three times as long as the normal 
set®, slightly bowed; a nodulus-like thickening one third of the 
way from the distal end. 

DisiribnU on . Travancore. 

2. Octoch®tus (OctochaBtoides) barkudensis Steph. 

1916. Octoehcetus bmkudensis , Stephenson, Pec. Ind. Mus. xii, 

p. 340, pi. xxxiii, tigs. 32, 33. 

1917. Octoehcetus barkudensis , Stephenson, Rec. Ind. Mus. xiii, 

p. 405, pi. xviii, figs. 25-27. 

1919. Octoehcetus barkudensis , Stephenson and Prasbad, Tr. Roy. 

Soc. Edin. lii, p. 464, pi. figb. 5, 6. 

1920. Octoehcetus barkudensis , Stephenson, Mem. Ind. Mus. vii, 

p. 228. 

1921. Octoehcetus barkudensis , Stephonson, Rec. Ind. Mus. xxii, 

p. 763. 

Length 43-91 mm.; diameter 1*5-3 mm. Segments ca. 140. 
Colour grey or brown. Segments triannulate from vii to clitellum. 
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Prostomium variable, epilobous J or tanylobous. Dorsal pores 
from 12 13. In the anterior part of the body aa = Iab or 
nearly, s=l$bc or nearly, and cd=l£-2(tb; further back eta and be 
become relatively narrower, aa = 3ab or less, and bc=2ab; dd is 
rather more than half the circumference. Clitellum includes 
fxiii-Jxvii (=4J). Mule Held (text-fig. 1 <)S) characterized by 
two cushions on xviii which almost meet in the middle line; 



Fig. 168 .—Oclochatns ( Octnrh&fuidex) harkudemh Stepli., male genital 
region, showing well marked copulatory papilla*. 

prostatic pores on xvii and xix connected by grooves which are 
bent outwards to pass over the external margins of the cushions. 
Spermathecal pores on viii and ix, in front of and between setae a 
and b . Additional genital markings, not always present:—On 
viii a^'pair of transversely oval papillae which include the setae ab 



Fig. 169.— OctochcpJus (Octochatoides) barlcudensis Htepli.; a and b, 
two spermathecae, showing variations in form. 

and do not take up quite the whole length of the segment (these 
may he joined in the middle line); on xvi a pair of large flat 
papillae taking up the whole length of the segment, and almost 
meeting in the middle line (text-fig. 168); occasionally a large 
median transversely oval papilla on xxii; rarely a median papilla 
on xxi. 
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The first septum 1 , 4/5 or perhaps 5/6, somewhat thickened; the 
nextis 8/9, which is slightly thickened ; 9/10-11/12 considerably 
and a few following diminishingly thickened. Gizzard subsphericai, 
the muscular thickening appearing as an oblique ring*, in front of 
8/9. Calciferous glands one pair only, in xv and xvi, sometimes 
asymmetrical; openings apparently in xv. Last heart in xii. 
Nephridia small and scattered in the anterior part of the body ; 
towards hinder end in two transverse rows per segment, one 
behind the anterior and one in front of the posterior septum. 
Testis sacs in x and xi, single in each, enclosing alimentary canal 
and hearts. Heminal vesicles two pairs, in ix and xii; the anterior 
flattened and lobed, the hinder large. Prostates of moderate size, 
coiled, duct thin and twisted. Spermathecal ampulla of variable 
shape, prolonged to form a short and narrow stalk; diverticulum 
also variable,— none, one or two, sessile or stalked, with or 



Fig. 170. — Octochcet us ( Octochcetuidcs) 
barkudensis Stoph.; distal end 
of penial seta. 


Fig. 171 .—Ociochestus (Octwh&fotdct) 
barkudensis titeph.: distal end 
of copulatory seta. 


without indications of seminal chambers (text-tig. 169). Penial 
setae (text-fig. 170) 0*58 mm. long, 10 /x thick in the middle ; shaft 
slightly curved, distal end sinuous, tip pointed ; ornamentation of 
relatively large spines which do not extend quite to the tip. 
Copulatory setae (text-fig. 171) in viii, 0*52 mm. long and 17 /x 
thick, not much modified ; shaft slightly curved, distal end rather 
bulbous, the margins cut up into a number of serrations, tip 
pointed. 

Distribution . Barkuda Island, Cliilka Lake, E. coast. 
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3. Octochsetus (Octochatoides) beatrix Bedd. 

1902. Qctochcetus beatrix , Beddard, Ann. Mag. N. IT. (7) ix, p. 456. 

1914. Octochcetus dasi , Stephenson, liec. Ind. Mus. x, p. 346, 
pi. xxxvi, lig. 7. 

1922. Octochcetm beatrix, Stephenson, Bee. Ind. Mus. xxiv, p. 436, 
text-fig. 2. 

Length 70-80 in in.; diameter 4 nun. Segments 192. Colour 
pale grey, ditellum orange. Prostomium small, epilohous tongue 
pointed behind. Segments v-vi biaunulate, vii-x triaunulate. 
Dorsal pores from 12/13. Setae all ventrally situated; «a=2£ 
ab=bc=sl%cd', dd— | of circumference; setae aa approach each 
other more closely in front of and behind clitellum than elsewhere, 
and in front of chteilum the spaces era and 6c are relatively smaller 
than behind. Clitellum xiii-xvii ventrally, xiii-^xviii dorsally, 
very markedly limited by constrictions (= 5-54). Male area 
presents a median rather small puckered depression which takes 
up the whole length of xviii and extends slightly onto the adjacent 
parts of neighbouring segments; all pores are within the line of 
setae a ; seminal grooves bowed outwards. Be male pores paired, 
close together at the bottom of a transverse groove. Spermathecal 
pores on minute papillae near the middle line, in the setal zone of 
viii and ix internal to a. * 

ISeptum 5/6 moderately thick; the next is 8/9, which with the 
four following is moderately stout; 8/9-11/12 all close together, 
especially 10/11 and Ll/12. Gizzard short, resembling a stout 
ring in the middle of the space between 5/6 and 8/9. Caleiferous 
glands one pair, in xv-xvi, large, lobed. Typhlosole prominent 
and double, beginning in xx. Last heart in xiii. , Funnels free in 
x and xi, those of xi larger than those of x; testes of fairly large 
size in xi, absent (? always) in x. Seminal vesicles one pair, small 
and compact, in xii. Prostates one or two pairs, small ; if only 
one pair, they are in xvii. Hpermathecse minute, ovoid, by the side • 
of the nerve cord; duct short; no diverticulum. Penial setae 
0*6 mm. long, 13/4 thick in the middle, with slight double curve ; 
tip pointed; ornamentation of a few irregular indentations of the 
margin near the free end. 

Distribution. Calcutta; Bombay ; Baroda. 

4. Octochsetus (Octochaetoides) castellanus titeph. 

1917. Octochcetus castellanus , Stephenson, Bee. Ind. Mus. xiii, 
p. 407, pi. xvii, fig. 22, pi. xviii, figs. 23, 24. 

Length 48 mm.; maximum diameter 2 mm. Segments ca. 125. 
Colour? Prostomium? Dorsal pores from 5/6. Setse widely 
paired; «a==l jfa6==6c==l dd = ca. half of circumference. 
Prostatic pores as small pits on xvii and xix medial from a, on a 
common elevation in each segment; seminal grooves bowed out¬ 
wards, running on broad curved ridges, so that there is a circular 
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depression in the middle of the male area. Female pore single, 
median. Spermathecal pores perhaps at the site of setie a on viii 



Fig. Vi'l. — Oc/ocluetus ( Octoehfetotdes) castellan ns Sleph. , 
spermatheca. 


and ix (or, as determined from inside, perhaps in front of the 
setal zone). 

No septa wanting ; 9/10 and 10/11 slightly thickened. Gizzard 
in vii. Calciferous glands one pair, in xiv, of moderate size and 
symmetrical. Funnels free in x and xi. Seminal vesicles in xii, 



Pig. 173. — Ociocliietm, (Octochatouln) Fig. 174.—Odochatus(Octoducloidts) 

castellanus feteph.; a and b, penial casiellams Stepb.; copnlatory 

setse, of two typos; X ca, 360. seta of segment vni; Xea. 300. 


rather small, deeply lobed. Prostates rather small, in several 
loops j duct thin, half as wide as glandular part, semitransparent, 
running straight inwards. Spermatherse near the midventral line, 
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rather small; ampulla spherical; duct slightly bent, about as long 
as ampulla and one-third as thick; diverticulum single, club- 
shaped, less than ampulla in length, attached near ental end of 
duct. Penial set® 0*87-1 mm. long, 14/x thick in the middle; 
main part of shaft only slightly curved ; distal end of one of two 
forms :— (a) curve of distal end continues curve of shaft, tip 
tapering and bluntly pointed, a few teeth some distance above tip; 
(6) distal end considerably bent, it may be to nearly a right angle, 
tip rather expanded, spatula-like or slightly bifid, and the teeth 
more numerous ; the first type is the shorter, corresponding to 
the shorter length given above. Copulatory setae in viii and ix, 
0*61 mm. long, 20 p thick at the middle; shaft bowed, especially 
at the ends; distal portion of the shaft (almost half) cut up along 
its borders into a series of rough notches ; tip rather claw-shaped 
and bluntly pointed. 

Itemarks. Described from a single specimen, in poor condition. 
The calciferous glands appear to be a segment further forwards 
than usual. 

Distribution . Castle Rock, N. Kanara Dist., Bombay Pres. 

5. Octochatus (Octochsetoides) fermori Mich . 

1907. Octochcetus fermori , Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 171. 

1909. Octochcetus fermori , Michaelsen, Meiu. Ind. Mus. i, p. 212, 

pi. xiv, figs. 42, 43. 

1914. Octochcetus fermori , Stephenson, Rec. Ind. Mus. x, p. 344, 
pi. xxwi, figs. 5, 6. 

1910. Octochcetus fermori , Stephenson, Rec. Ind. Mus. xii, p. 338. 

1917. Octochcetus fermori, Stephenson, Rec. Ind. Mus. xiii, p. 405. 

1920. Octochcetus fermori) Stephenson, Mem. Ind. Mu9. vii, p. 228. 

Length 50-100 mm.; maximum diameter 2g-3 mm. Segments 
133-190. Colour light grey, clitellum yellower. Prostomium 
epilobous ca. Segments vi-vii biannular, viii-xii triannular (or 
some 4-annular), behind clitellum triannular. Dorsal pores from 
17/18, or the first may be in front of clitellum, in 12/13. Set® 
paired, the lateral widely; small, all ventral; behind clitellum 
a6=| «a=.j-4&c, cd=|5c or more; in front of clitellum a& = 
= bey cd as before ; of circumference. Clitellum 

very distinctly delimited by constrictions at each end, xiii-xvii or 
^xviii ( = 5-5^); set® present. Clitellum overhangs anterior part 
of male field; prostatic pores medial from a, seminal grooves 
bowed outwards. Sperinathecal pores on viii and ix, in setal 
zone, very close together, on small papill® which may be fused 
midventrally to form cushions. No copulatory organs. 

Septum 4/5 thickened, 5/6—7/8 wanting, 9/10—11/12 thickened; 
8/9—11/12 rather close together, especially 10/11 and 11/12. 
Gizzard large, between 4/5 and 8/9. Calciferous glands in xv or 
xv and xvi, large, much lobed, asymmetrical. Typhlosole a double 
lamella, begins in xviii. Last hearts in xiii. Testes and funnels 
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in testis sacs in xi; a smaller pair of funnels free in x, but no 
testes. Seminal vesicles one pair, large, incised, in xii. Prostates 
small, with irregular undulations ; duct much thinner and shorter 
than glandular part Ovisacs in xiv. Sperm at hecae (text-fig. 
175) small, by the side of nerve cord ; ampulla pear-shaped ; duct 
short, muscular, and not sharply set off; diverticulum opening 



Fig. 175 .— Octochatu$ ( OcfocJuetoides) 

fennori Mich.; spermatheca Fig. 176.— Odochatus (Octochcetoides) 
made transparent by acetic acid ; fennori Mich.; distal end of 

X 35. penial seta ; X 400. 

into duct at junction of latter with body-wall, pear-shaped, half as 
long and thick as ampulla, with indistinct seminal chambers. 
Penial setae ( text-fig. 170) 0 55-0 06 mm. long, 15^ thick, nearly 
straight, slightly bent at the distal or at both ends; tip simply 
pointed; a few teeth lie flat against the shaft in the region of the 
distal curvature. 

Remarks. The species shows a stage in the passage tometandrv, 
as does O. beatriv , to which this appears to be related. Copulatory 
setae seem to be absent, as they are mentioned by neither of the 
authors who have described the species. 

Distribution . Kasauli and Hoshiarpur in the Punjab ; Saharanpur 
in the United Provinces; ltaniganj in ^engal; Karakulam in 
Cochin ; Gwaliorin Central India; Dhanu, Surat, Ahmedabad, and 
Baroda in W. India. 

6. Octochsetus (Octochaetoides) ganesh® Steph. 

1920. Octochcetns ganeshce , Stepheuson, Mem. Ind. Mus. vii, p. 238, 
pi. xi, figs. 43-45, 

Length 43 mm.; diameter 25 mm. Segments 150. Unpig- 
mented. Prostomium epilobous |. Segments v and vi biannular, 
thence as far as the clitellar region triannular. Dorsal pores 
from 12/13. Behind genital region aa=|5c=|cc?; in 

middle of body a6==^aa=$5c=jrd; setae small and difficult to 
see in front of genital region; dd equal to nearly § of circum¬ 
ference in middle of body. Clitellum absent (or undeveloped?). 
Male field a rectangular slightly raised area, including xvii-xix, 
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extending outwards to between b and c . Prostatic pores between 
a and b; seminal grooves slightly bowed inwards, female pores 
paired, minute indistinct papillae anteriorly on xiv, internal to a. 
Spermathecal pores as minute slits on viii and ix, just in trout of 
and between the two setae of each \entral couple. 

Septum 4/5 moderately strengthened, 5/6 and 6/7 absent, 7/8 
and 8/9 slightly, 9/10-11/12 considerably, 12/13-14/15 slightly 
thickened. Gizzard of moderate size, rounded, in the space in 



Fig. 177. — Octochcetus ( Oct w'h(eto id cs ) <ja n rsli a* Stepli.; 
sperinaiheca. 

front of 7/8. Calciferous glands in xv or xv and xvi, one pair. 
Intestine begins in xvii or xviii. Last heart in xii. Micro- 
nephridia in a single row in each segment. Testes and funnels 
free in x and xi. Seminal vesicles in ix and xii, slightly lobed. 
Prostates consisting of a few coils only ; duct half the thickness 



Fig. 178 . -Octochatus ( Oct.ochcetoides ) Fig. 1 7b.—Octoch<etus ( Octochafoides) 

ganesha St.eph.; distal end of cfaveshce Steph.; distal end of 

penial seta ; X 600. copulatory seta ; X 500. 

of the glandular portion, soft and semitransparent, with undulating 
course, and of the same diameter throughout. Spermathecal 
ampulla an elongated sac, narrower towards its ental end, almost 
sessile on the body-wall; a single small diverticulum, simple or 
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with a few small lobulations, attached by a short stalk to the base 
of the ampulla where this joins the body-wall (text-fig. 177). 
Penial setae (text-fig. 178) 0*42 mm. long, 16 yu thick ; shaft almost 
straight, slightly bowed towards distal end, tip pointed and slightly 
hooked ; ornamentation of a few circles of fine spines near the tip. 
Copulatory setm (text-fig. 179) 0*27 mm. long, 10 ft thick, shaft 
straight except for a slight bowing towards the tip, which is bluntly 
pointed and somewhat claw-shaped; ornamentation a number of 
fine spines on the convex and concave borders of the terminal part 
of the shaft. 

Distribution. Graneshkhind, near Poona; Londa, near* Castle 
Rock (both in Western India). 

7. OctochaBtus (Octochaetoides) hodgarti Mick. 

1907. Octochcetus hodgarti\ Michaelseti, Mt. Mus. Hamburg, xxiv, 
p. 17 2. 

1909. Octochcetus hodgarti , Micliaelsen, Mem. Ind. Mus. i, p. 213, 
pi. xiv, fig. 32, 

Length 40 mm.; maximum diameter 2% mm. Segments 138. 
Colour greyish. Prostomium epilohous |. Setae ventrally closely 
paired, laterally less closely, especially in the anterior and middle 
parts of the body ; cd= 1 |-2«6, aa—\\hc^ dd = | of circumference. 
Clitellum ring-shaped, xiii-xviii ( = 6). Male area almost circular, 
a little depressed. Prostatic pores somewhat medial from a ; 
seminal furrows a little concave towards the middle line. Female 
pores paired. Spermatheeal pores on viii and ix, in the setal zone 
and somewhat medial from a. No copulatory organs. 

Septum 5/d strong, 6/7 apparently missing, 8/9-13/14 strong, 
especially 9/10-11/12. A large gizzard behind 5/6. A pair of 
large, strongly bent and almost moniliform calriferous glands in 
xv, the moniliform appearance due to a number of transverse 



Fig. 180,— Octochcetus ( Octochcetoidcs ) hodgarti Mich.; spermatheca 
made transparent by acetic acid ; X 30. 

• 

constricting furrows. Typhlosole consisting of two longitudinal 
ridges. Last hearts in xiii. Testes and funnels two pairs, free in 
x and xi; anterior • pair of funnels smaller than the posterior. 
Seminal vesicles in xii. Prostates small, irregularly undulating; 
duct small, thin. Spermathecae (text-tig. 180) with short sac-like 
ampulla, which narrows cctnlly to pass into a conical duct about 
as long as ampulla; diverticulum small and thick, from upper end 
of duct or lower end of ampulla, half as long as ampulla. 
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Remarks . On its relations to 0. beatriv see introduction to 
subgenus. 

Distribution. Gowchar, Nepal Valley, Katmandu. 

8. Octoch&tus (Octochatoides) maindroni Mich. 

1907. Octochcetus main dr (mi f. it/ptca, Michaelaen, Mt. Mus. Ham¬ 
burg, xxiv, p. 168, text-tig. 15. 

1909. Octochcetus maindroni f. typica y Michaelsen, Mem. Ind. Mus. 
i, p. 206, pi. xiv, tig. 29, text-fig. 21. 

Length 180 mm.; diameter 4J-5 inm. Segments 198. Colour 
a uniform grey. Prostomium epilobous ca. Segments ii~iv 
biannulate, v and some following segments triannulate. Dorsal 
pores from 12/13. Set® very delicate, fairly widely paired; 
aa~bc, aa : ah :bc: cd~& : 2 : 5 : 3; dd greater than half of circum¬ 
ference ; at the anterior end the pairs further apart, cd equal to or 
greater than be and equal to l^a&. Clitellum xiii-xvii ( = 5). 
The whole male area somewhat depressed; prostatic pores in 6, on 
very small circular papillae; seminal grooves convex towards the 
middle line. Spermathecal pores two pairs, anteriorly on viii and 
ix, between the lines of a and b , somewhat nearer the former. 
Copulatory organ as a single midventral cu.shion on 13/14, 
including § of xiii and ^ of xiv, broader than long, reaching 
nearly as far as d laterally, its anterior border convex, the posterior 
concave. 

Septa 7/8-13/14 thickened, especially 9/10-11/12. Gizzard 
very large, in front of 7/8. One pair of very large calciferous 
glands opening into oesophagus in xv, but extending into xvi, 
divided up by deep incisions. Last hearts^in xiii. Funnels free 
in x and xi. Seminal vesicles two pairs, in xi and xii, the 
anterior pair small and simple, the posterior larger and racemose. 



Fig. 181— Octochcetus ( Octochtstoides) maindroni Mich.; sperniatheca 
made transparent by acetic acid; X 25. 

Prostates restricted to xvii and xix; glandular part much bent, 
almost coiled; duct shorter, thin, irregularly bent. Spermathecal 
ampulla long, sac-like; duct shorter and narrower; diverticulum 
at ectal end of duct, very short, almost encircling the duct, with 
about 7 seminal chambers separated externally by more or less 
deep grooves (text-fig. 181). Penial set© (cf, text-fig. 183) very 
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slender, 1*2 ram. long and 10 p thick, somewhat bent at the distal 
end ouly; distal end somewhat flattened but not broadened, with 
two fairly sharp edges, point simple ; proximal to the flattened 
portion an ornamentation of irregular transverse row r s of large 
rather slender teeth. 

Remarks. It is possible that the specimens were not quite 
mature; the diverticulum of the spermatheca may perhaps be like 
that of var. chaperi when mature. 

Distribution . (lingi, S. Arcot Dist., 8. India. 


a. var. chaperi Mich . 

1907. Octochcetus maindroni var. chaperiy Miehaelsen, Mt. Mus. 
Hamburg, xxiv, p. 109. 

1909. Octochcetus maindroni var. chaperi, Miehaelsen, Mem. Ind. 
Mus. i, p. 208, pi. xiv, tigs. 30, 31. 

Length 50 mm.; diameter 2|-3 mm. Segments ca. 130. 
Clitellum ring-shaped, xiii-xvii (=5). Female pores paired. 
Copulatorv organs as a large median transversely oval papilla on 
xviii between the seminal furrows ; and a large transverse cushion 
on xiii, extending laterally beyond b. 



Fig. 182.— Octochcetus (Octochatoides) 
maindroni Mich. var. chaperi ; 
spermatheca. X 45. 



Fig. 183.— Octochcetus (Octochatoides) 
maindroni Mich. var. chaperi ; 
distal end of penial seta. 
X 500. 


Spermathecal ampulla elongated sac-shaped ; duct short, narrow, 
not sharply set off; diverticulum almost hemispherical, large, 
with very short and narrow stalk, and numerous seminal chambers 
which give the surface a mammillated appearance (text-fig. 182). 

Distribution. Weyra Karur, Madras Pres. 
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9. Octochsetus (Octochffitoides) montanus Steph. 

1920. Octochatw montanus , Stephenson, Mem. Ind. Mus. vii, 
p. 234, pi. x, tigs. 39, 40. 

Length 60 mm.; diameter 3*5 mm. Segments 158. Colour 
buff, unpigmented. Prostomium epilobous not marked off 
behind. Dorsal pores from 10/11. Setal relations on vii 
= ; behind clitellum u6==^«rt=|6c= \cd ; in 

middle of bodv ab=\aa~%hc~$cd ; del is almost if of circum¬ 
ference. Clitellum saddle-shaped, embracing nearly all of xii to 
xix (= nearly 8). Male field whitish, rectangular, including 
xvii-xix; seminal grooves longitudinal, in line with a . Female 




Fig. 184.— Octochfpfus (OctocfopJoules) 
moufttnus Steph., spcrimithee i 


Fig. 18.V- - ( Jc/tu'/tiP/us ( Octochtciouh>) 
Htontunut* Steph ; penial seta , 
X 40. 

pores probably double, in a whitish pad mid vent rally on xiv. 
Sperraathecal pores in 7/8 and 8/9, apparently in lino with a. A 
genital papilla on 21/22, transversely oval, depressed in its centre. 

Septum .4/5 moderately stout, 5/H-7/8 very thin, 8/9 somewhat 
thickened, 9/10-11 /12 moderately so, 12/13 very slightly. Gizzard 
in vi. Calciferous glands two pairs, in xv and xvi, dorsally 
situated by side of the dorsal vessel. Intestine begins in xvii. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles much lobulated or racemose, large, in ix and xii. Prostates 
rather small; glandular part a rather thick opaque tube, with a 
few undulations; duct very small, short and thin. Spermathecal 
ampulla an irregular sac; duct large, stout at first, narrowing 
towards ectal $jid, as long as ampulla atid half as thick in its 
first part; diverticulum single, joining duct at or above middle of 
its length, finger-shaped on the whole, slightly swollen at its free 
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end, where a few seminal chambers are indistinctly seen (text- 
fig. 184), Penial setae (text-fig. 185) up to 1*5 mm. in length, very 
thin, only 6 fx thick in the middle; shaft rather bowed, slightly 
undulating towards the tip, tapering gradually, tip simply pointed ; 
no ornamentation. No eopulatory setae. 

Distribution . Panchgani, W. G-liats (near Mahableshwar). 

10. Octochsetus (Octochaetoides) paliensis Stepli . 

1920. Oetochcetus paliensis , Stephenson, Mem. Ind. Mus. vii, p. 228, 
pi. x, figs. 30-33. 

Length 45 mm.; diameter 2| mm. Segments 141. Colour 
yellowish grey, not darker on dorsal surface. Prostomium 
proepilobous or combined pro- and tanylobous. Dorsal pores 
from 12/13. Setae paired; in front of clitellum cib=^aa, is less 
than ibc and =$cd; behind clitellum ab= i j ; aa = £bc=$cd ; in 
middle of body ab = £aa = '§bc and is slightly less than cd; dd is 
approximately ^ of circumference. Clitellum xiii-xvii (=5). 
Male field shows two trench-like depressions on xvii and xix ; 
segment xviii appears between them as a transverse ridge. 
Prostatic pores in the deeper lateral parts of the trenches on 
small white papillae in line with b ; seminal grooves straight. 



Fig. 186 .—Octochcetus ( Octochceivulen) jwMensis Steph.; spermatlieca. 

Male area mav join behind with a transversely elongated papilla 
on the posterior half of xx and anterior half of xxi. Ventral 
surfaces of viii and ix thickened, forming a couple of broad 
papilke; spermathecal pores apparently just in front of site of 
setae a of these segments (setae a and b not visible). 

Septum 4/5 moderately thickened, 5/6 and 6/7 missing, 7/8— 
11/12 somewhat thickened, and diminishingly so as far as 14/15. 
Gizzard spherical, in front of 7/8. Caleiterous glands large, 
kidney-shaped, in xv. Intestine begins in xvii. Last heart in 
xii. Testes and funnels free in x and xi. Seminal vesicles in ix 
and xii. Prostates as moderately thick convolute^tubes, bulging 
apart the septa bounding xvii and xix; duct thinner than the 
gland, wavy, shining, thinner in its first part than nearer tho 

2o 
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surface. Small ovisacs may be present in xiv. Spermathecal 
ampulla (text-fig. 186) elongated, somewhat conical; duct not 
sharply marked off, not shining, one-third as long and half as 
wide as ampulla; diverticulum single, club-shaped, without distinct 
stalk, arising from ectal end of duct, one-third or one-fourth as 
long as main pouch, may be bound down to duct; in other cases 
the diverticulum has the form of a cauliflower, with a short stalk. 
Penial setae (text-fig. 187) 0*65-0*76 mm. long, 16 ja thick, shaft 
straight, distal end slightly curved, tip bluntly pointed ; ornament¬ 
ation as eight circles of small spines near the tip; the end may 





Fig. 187 .—Octochatus ( Octochatoides ) 

pahensis Steph.; a and b, distal Fig. 188.— Octochepfus ( Octochcefoides) 
ends of two penial setae ; X ca. paliensts Steph.; distal end of 

340. copulatory seta ; X ca. 230. 


be somewhat sinuous instead of simply curved. Copulatory setae 
of viii and ix (text-fig. 188) 0*76-0*82 mm. long, 22 p thick, distal 
part bowed, tip rather sharp, somewhat claw-shaped; a row of 
spines on both convex and concave border of the distal curved 
part. 

Remarks. A very variable species ; related to O. ganeshce. 

Distribution . Palia and Indore, Central India; Bina, Central 
Prov.; Poona. 


a. var. riparius Steph. 

1920. Octochcetus paliensis var. riparius, Stephenson, Mem. Ind. 
Mu8. vii, p. 231, pi. x, figs. 34, 36. 

Length up to 90 mm.; diameter up to 3*5 mm. Segments 135. 
Prostomium tanylobous or almost so. Dorsal pores from hinder 
border of clitellum, Setal relations in front of clitellum ab=.\aa 
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=zlbc = $ccl; behind clitellum in middle of 

bocly ab = ^aa=z^bc=cd ; dd~% of circumference. Male area 
(text-fig. 189) rather square, including xvii-xix and the anterior 
half of xx; on it a dumbbell-shaped depression longitudinal in 
direction, the narrow part on xviii; the narrowing caused by two 
large flat papillae continuous at their outer edges with the 
thickened edge of the general male area. Prostatic pores in 6, in 
the broadened ends of the dumbbell; seminal grooves convex 



Fig. 180.— Octoch<efns ( Or/och<etoides ) 
pul tenths Steph. *ar .ripanus; 
male genital region. 



Fig. 100.— Octoch&tns ( Octocfteetoides ) 
palieiists Steph. var. nparius ; 
distal end of copulatory seta; 
X ca. 350. 


inwards, skirting the inner borders of the papillae. Spermathecal 
pores in same position as in type form ; here in shallow 
depressions, each connected across the middle line by an irregular 
shallow trench. 

The penial setae have the sinuous distal end. Copulatory setae 
(text-fig, 190) in form as before, the rows of spines replaced by 
thin serrated ridges; laterally on the seta, intermediate between 
the ridges, a series of semicircular markings, concave towards 
the tip. 

Remarks. If the papillae of the male area expanded inwards so 
as to join, the appearance would be like that of the type-form. 

A number of muscular bands in the prostatic region, like those 
•of 0 . surensis, are sufficiently marked in the dissection to attract 
-attention. 

Distribution. Gwalior. 


2c 2 
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11. Octochatms (Octochaetoides) pattoni Mich. 

1907. Octochcetus pattoni , Michaelsen, Mt. Mus. Hamburg, xxiv r 
p. 170, text-fig. 16. 

1909. Octochcetus pattoni , Michaelsen, Mem. Ind. Mus. i, p. 209, 
pi. xiv, figs. 33-35, text-fig. 22. 

Length ca. 90 nun.; diameter ca. 3 mm. Segments ca. 180. 
Colour greyish, brown anteriorly on dorsum. Prostomium small, 
tanylobous (not always distinctly so). Setae fairly large, all 
ventral; paired, but not very closely; ab=cd=- f^aa = '^hc ; eld = T ^- 
of circumference. Clitellum ring-shaped, or sometimes interrupted 
in the midventral line, dark brown, xiii or ^xiii-xvi (= 3| or 4). 
Male field sunken, extending over xvii-xix and parts of xvi and 
xx, somewhat less extensive laterally on xviii, the whole sur¬ 
rounded by a wall. Prostatic pores in ah ; seminal grooves slightly 



Fig. 191.— Octochcetus (Octock&foides) pattoni Mich.: spermatheea 
made transparent by acetic acid , X 20. 

convex towards the middle line. Female pores paired. Sperma- 
thecal pores in 7/8 and 8/9 in a ; or those of the hinder pair 
slightly closer together, just medial from a. Copulatory organs 
as paired o\al glandular cushions, with a depression in the middle 
and a more or less distinct central papilla ; lying mostly between 
a and c, but sometimes somewhat approximated or touching in 
the middle line; the most constant are in 11/12, less constantly 
in 14/15 or 21 /22 or 22/23; seldom all present, and very seldom 
all absent. 

Septum 5/6 strong, 6/7—8/9 very thin (apparently in part 
vestigial), 9/10 thin, 10/11-13/14 strong, 14/15 fairly strong. 
Gizzard large, oblique, in vi(?). A pair of asymmetrical large 
calciferous glands with short thick stalks opening near the mid¬ 
dorsal line at about the border-line between xv and xvi, one 
projecting forwards into xv and the other backwards into xvi. 
Intestine begins in xix; typhlosole a double ridge. Testes and 
funnels free in x and xi, these segments being narrow. Seminal 
vesicles racemose, in ix and xii. Yasa deferentia with large 
convolutions in xi, xii, and xiii; those of a side do not unite till 
they pierce the body-wall. Prostates long, convoluted; duct 
relatively long, describing some wide convolutions. Spermathecal 
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ampulla pear-shaped; duct cone-shaped, not set off; diverticulum 
thick, | as long and § as thick as the main pouch, the ental portion 
ol the diverticulum with folded walls separating a number of 
indistinct seminal chambers (text-fig. 191). Penial setae (text-fig. 
192) 1*7-2 mm. long, 17 //- thick, slightly but regularly curved ; the 
distal fourth seems to have sharp lateral edges, which become 
expanded at the tip, forming with the thicker axial part a sort of 
shovel, which is somewhat bent forwards; the distal ends of these 



Fig. 192 .—Ociochatus ( Octoch&toides ) 
pattoni Mich. ; distal end of 
penial seta; X 325. 



Fig. 193 .—Octochcetus (Octochcetoides) 
pat font Mich.; distal end of 
copulatory seta; X 240. 


expansions are serrated ; proximal to the expanded tip the shaft is 
ornamented with 8 or 9 rings of slender teeth, and at the edges with 
8 or 9 larger teeth on each side. Copulatory set® (text-fig. 193) 
on viii and ix, 0*8-1 mm. long and ca. 20 fi thick, tip somewhat 
laterally compressed and bluntly pointed, with fine ringed markings; 
proximal to this part the shaft bears a number of smooth transverse 
ridges, each concave distalwards, arranged in 3 or 4 longitudinal 
rows, about 11 ridges in each row*; each bundle of set® combined 
with a coiled glandular tube embedded in the body-wall. 

Distribution . Madras. 
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12. Octochsetus (Octochsetoides) phillotti Mich . 

1907. Octochatus phillotti Michaelsen, Mt. Mus. Hamburg, xxiv r 
p. 109. 

1909. Octochcctus phillotti , Michaelsen, Mem. Ind. Mus. i, p. 205, 
pi. xiv, figs. 65-07. 

Length 35-55 mm.; maximum diameter 2-2| mm. Segments 
ca. 125. Colour greyish. Prostomium epilobous ca. f, small, 
tongue open behind. Dorsal pores from 11/12. Setae rather 
small, paired, but not very closely, the ventral somewhat closer 
than the lateral, especially in the clitellar region; ah greater than 
cd , bc=l£cd~$aa ; of circumference. Clitellum ring- 

shaped, xiii-xvii (= 5). Male area sunk, bordered laterally by 
broad almost wall-like protuberances which overhang somewhat in 
segment xviii, so contracting the male area here. Prostatic pores 
in a ; seminal grooves almost straight, slightly concave medially. 
Female pores paired. Spermathecal pores on viii and ix, just in 
front of a. The ventral part of xviii, and often of xx and of viii 
and ix, somewhat glandular. Often the spermathecal pores of a 
segment connected by a groove which is convex backwards, the 
posterior border of the groove sometimes wall-like. 


4 ? 

Fig. 194 .—Octochafus ( Octochatoides) phillotti Mich.; spermatheca 
made transparent by acetic acid; X 20. 

Septum 4/5 very strong, 5/6 and 6/7 very thin (? vestigial), 
7/8-14/15 thickened, especially 10/11-12/13. A large somewhat 
oblique gizzard between 4/5 and 7/8. Calciferous glands one pair, 
large, surrounding oesophagus laterally and dorsally in xv, the 
stalk of each short and narrow. Intestine begins in xv, typblosole 
as a double ridge. Last heart in xiii. Testes and funnels free in 
x and xi. Seminal vesicles in ix and xii, the anterior smaller, the 
posterior cut up into lobes. Prostates of moderate size, the 
glandular part convoluted; duct much shorter and thinner, 
abruptly set off, describing one or two short broad loops. Sperma¬ 
thecal ampulla elongated, ovoid ; duct short, not abruptly set off ; 
diverticulum about one-fourth as long as ampulla, indistinctly 
stalked, opening into duct, divided by deep incisions into two or 
three lobes, sometimes almost to its base (text-fig. 194). Penial 
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set® (text-fig. 195) 0*9 mm, long, 17 p thick, almost straight; 
the distal end slightly bent, especially at the tip, which is 
hollowed out on the concave side like a spoon ; proximal to this 
the shaft bears about 9 more or less regular oblique or broken 



Fig. 195. —Octocluetus (Octochfptoides) Fig. 190. — Octocftafus (Octocfuetoides) 
phillotti Midi., distal end of phillotti Mich, ; distal end of 

penial seta ; X 300. copulatory seta ; x 300. 

rings of fine triangular teeth. Copulatory set® (text-fig. 19G) in 
viii and ix, ca. 0*0 mm. long and 17 /a thick, somewhat bowed; distal 
end almost beak-like, with a slight ridge along each side; the 
distal half of the .seta, except the tip, ornamented with a large 
number of closely placed rings of small triangular teeth. 

Distribution. Hyderabad, Deccan. 

13. OctochaBtus (Octochsetoides) pittnyi Mich. 

1910. OctochcHus pittnyi. Michaelsen, Abh. Ver. Hamburg, xix, 
p. 86, pi. figs. 25, 20. 

Length 60-62 mm.; diameter 2~3 mm. Segments ca. 165. 
Colour light grey, without pigment. Prostomium epilobous £, 
tongue closed behind. Segments iii-iv biannular, v-xii triannular 
or still further subdivided. First dorsal pore in 11/12. Set® 
rather small, ventrally fairly widely paired, laterally rather more 
widely still; aa : ab : be : cd :: 6 : 2 : 5 : 3, but an is smaller towards 
the front, near the male pores ; (in front) or f ot‘ circum¬ 

ference (in middle of body). Clitellum xiii-xvii (=5); mid- 
ventrally on xvii the hinder border is excavated to accommodate 
the male field, which the clitellum overhangs. Prostatic pores 
rather medial from a; seminal grooves convex medial wards, 
running on indistinct walls. Female pore single, median. 
Spermathecal pores on viii and ix, medial from a, between the 
first and second annuli of these segments. 

Septa 7/8-12/13 fairly strongly thickened, especially the middle 
ones of the series. Gizzard large, in front of 7/8. Calciferou* 
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glands one pair, large, in xv and xvi, morphologically apparently 
belonging to xv; almost smooth externally, curved, meeting the 
dorsal vessel above. Typhlosole in anterior part of intestine a 
double ridge. Funnels free (?) in x and xi. Seminal vesicles in 
xi and xii. Prostates very small, confined to the ventral parts of 
their segments; glandular portion undulating, duct very narrow, 
much shorter than the glandular part, somewhat bent. Sperma- 
thec® relatively small, ampulla ovoid ; duct as long as and one- 
third as thick as ampulla; diverticulum thickly club-shaped, 
somewhat narrower and only half as long as duct, entering ectal 
part of duct. Penial setae ca. § mm. long, 17 /u. thick, almost 
straight, bent only at the ends, rather bluntly pointed ; orna¬ 
mentation a few irregularly disposed relatively coarse “ scars,” the 
depressions of which are occupied by stout teeth. No copulatory 
setae. 

Remarks. Michaelsen considers this species to be related to 
0 . aitJceni , but to be distinguishable by the setal arrangement, the 
smoothness of the calciferous glands, and the ornamentation of 
tho penial setae. 

Distribution. Mangalore (' W . Coast); Trivandrum (S. India). 


14. Octoch&tus (Octochaetoides) prashadi Steph, 

1920. Octochatus 2 > ras hcidi, Stephenson, Mem. Ind. Mus. vii, 
p. 233, pi. x, figs. 313-38. 

Length 51-61 mm.; diameter 2*5-3*5 mm. Segments ca. 150; 
v and vi biannular, some or all of the rest up to the clitellum 
triannular. Colour buff, no pigmentation ; no difference between 
dorsal and ventral surfaces. Prostomium epilobous in varying 
degrees. Dorsal pores from 12/13, or a vestigial pore in 11/12. 



Fig. 197.— Octochatus (Octochatoides) prashadi Steph.; spermatheca. 

In the anterior part of body a6=|aa = |5c=|cc?; the same behind 
the clitellum; in middle of body ab=z'jaa=£bc = %cd; dd=zfy of 
■circumference. Clitellum absent or indefinite. Male field a quad¬ 
rangular thickening including part of xvi and the whole of xx; on 
xvii and xix transverse trench-like depressions, deeper laterally, 
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where the prostatic pores are situated on rounded papillae in line 
with b . Female pores perhaps a pair of whitish dots near middle 
line on xiv, nearly at the middle of the length of the segment. 
Ventral surfaces of viii and ix thickened; spermathecal pores in 
7/8 and 8/9, in b or between a and h . 

Septum 4/o somewhat thickened, 5/0 thin, 0/7 absent; thence 
some thickening as far as clitellar region. Gizzard in front of 7/8, 
large, globular but not very firm. Large calciferous glands in xv, 
projecting bark into xvi, kidney-shaped on the whole, and each 
divided into an anterior and posterior lobe. Intestine begins in 
xvii or xviii. Last heart in xii or xiii. Testes and funnels free 
in x and xi. {Seminal vesicles in ix and xii, slightly lobulated. 
Prostates relatively large, bulging apart the septa ot their segments; 



Fig. 198. —Oc foehn fits (Octochatoidcs) Fig. 199.— OctocJnetvs (Oct och at aides) 
pro shad i Steph.; tip of penial prashadi Steph ; tip of copu- 

eeta ; X 175. lutory seta , X 375. 

glandular part loosely coiled, rather thick ; duct much thinner, 
shiny, bent or wavy. Ovisacs may be present in xiv. Sperma¬ 
thecal ampulla variable in shape; duct very stout, not sharply 
marked off; diverticulum of considerable size, with a thick stalk, 
may be slightly lobed, and may show a few small seminal chambers 
on microscopical examination (text-fig. 197). Penial setae (text- 
fig. 198) 1-5 mm. long, 40 /x thick; tip slightly hooked and rather 
hollowed on its concave side ; a large number of closely set rings 
of fine spines extend nearly half-way along the shaft. Copulatorv 
setae (text-fig. 199) 0*8 mm. long, 26 fx thick; slightly bowed, tip 
pointed ; distal portion of shaft marked by a number of scar-like 
depressions, semicircular in shape. 
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Remarks. Belated to j>aliensis f to which it is remarkably similar 
in many details; the penial and copulatory set© are, however, very 
characteristic. 

Distribution. Kalyan, near Bombay ; Sakarwari, on the way to 
Mahableshwar. 


15. Octochaetus (Octochatoides) surensis Mich. 

1910. Odocheetus surensis , Michaelsen, Abh. Ver. Hamburg, xix, 
p. 88, pi. tigs. 22-24. 

1916. Odocheetus surensi (mispr.), Stephenson, Rec. Ind. Mus. 
xii, p. 338, pi. xxxiii, tig. 31. 

Length 75 mm.; diameter 2-2*5 mm. Segments 113. Colour 
grey, with dark brown tinge anteriorly and dorsally. Prostomium 
epilobous |, tongue cut off near the front. Set© fairly large, 
rather widely paired, especially the lateral; in middle of body 
aa : ab : be : cdss 7 : 3:8 : 4, and anteriorly = 6 : 3: 6 :4; dd= about 
f of circumference. Dorsal pores from 13/14 (or 12/13?). 
Olitellum xiii-xvii (= 5), ring-shaped, set© visible. Male field of 
a square shape with rounded corners, surrounded by a fairly 
broad but not sharply defined wall, and extending from the setal 
zone of xvii to 20/21. Prostatic pores just internal to 6; seminal 
grooves almost straight. Pemale pores paired. Spermathecal 
pores inconspicuous, on viii and ix, in the setal zone just internal 
to 6. Copulatory cushions two pairs, ill defined, on the hinder 
parts ot viii and ix, between a and c, curving round the sperma- 
thecal pores on their outer sides. 

Septa 7/8-12/13 slightly thickened. Gizzard very large, in 
front of 7/8. Calciferous glands in xv, surrounding oesophagus, 
irregularly constricted. Typhlosole double in its anterior part. 
Testes and funnels in x and xi, apparently enclosed in testis sacs. 
Seminal vesicles large, in ix and xii. Prostates with long, fairly 
thick, irregularly coiled glandular part; duct thin, in a double 
loop. Strong muscular bands passing outwards from midventrai 
portion of segments xvii and xix. Spermathecal ampulla ovoid or 
thickly sausage-shaped ; duct half as thick and as long as ampulla 
or shorter ; diverticulum sessile on duct above its middle, irregular 
in shape, about as long and thick as duct is thick. Penial set© 
1*75 mm, long, 24 /x thick, almost straight, but slightly curved at 
both ends; tip smooth, simply pointed; for a short distance 
proximal to the tip the shaft bears a number of triangular teeth, 
fairly large and fairly closely applied to the shaft. Copulatory 
set© 1*4 mm. long and 35 /x thick, slightly bowed; tip claw-like 
and smooth ; proximal to tip a large number of closely set trans¬ 
verse rows of hair-like projections, a series of these on each side of 
the seta, the rows closely placed one above the other ; the concave 
border of the seta apparently deeply grooved, the groove and the 
opposite border of the seta free from spines. 
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Remarks . The above description is taken entirely from that of 
Michaelsen. My own specimens, from Barkul, differed in a 
number of points, and since they form possibly a separate variety 
the characters in which they differ are given below, instead of 
confusing the above description with particulars which may 
possibly not belong there. 

Length 90 mm.; diameter 3*5 mm. Colour dark purplish 
brown middorsally, fading off laterally, so that the sides as well as 
the ventral surface are unpigmented ; clitellum brown ; anteriorly 
the pigmentation extends onto the lateral surfaces. Segments 171 ^ 
vii-x more or less distinctly triaunular, xi and xii 4-annular 
dorsally. Prostoinium epilobous |, sides of tongue parallel, 
tongue not cut off behind. Dorsal pores from 12/13. Setal 
intervals in middle of body a& = 2 <ra=rather more than ±be—\cd m y 



Fig. 200. -Oetoclicetus ( Octochattoides ) surensis Mich.; spermatheca 
of specimen from Barkul. 


behind clitellum = \aa = J be = §-1 ccl. Clitellum xiii-^xvii above 
(= 4|), but only extends to |xvi below* ( = 3|). Male held covers 
xvi-xx; prostatic pores united across the middle line by broad 
grooves. No papilla? in spermathecal region, but the ventral 
surface of viii and ix is thickened and glandular. 

Testes not seen in xi; the funnels of xi smaller than those of x. 
Testis sacs constituted by a delicate membrane which covers in 
the whole conteuts of the segments, dorsal vessel and alimentary 
canal included. The longitudinal groove in the* copulatory setae 
was not seen; and the transverse rows of hair-like spines appeared 
to be in four longitudinal series instead of two. The diverticulum 
of the spermatheem was cauliflower-like and shortly stalked (text- 
fig. 200) 

According to these specimens there would seem to be a com¬ 
mencing proandry (disappearance of posterior testes and funuels). 

In my paper the ratios of the setal distances are wrongly 
worked out from my original notes. 

Distribution . Sur Lake, and Barkul on the Sur Lake, in Orissa* 
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16. Octoch&tuB (Octochastoides) thurstoni Mich. 

1907. Octochcctus thurstoni, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 173, text-fig. 17. 

1909. Octochcctus thurstoni , Michaelsen, Mem. Ind. Mus. i, p. 216, 

pi. xiv, fig. 36, text-fig. 23. 

1910. Octochcctus tliui'stoni , Micbaelseu, Abh. Ver. Hamburg, xix, 

p. 94. 

Length 130-160 mm.; maximum diameter 54-6 mm. Segments 
198-204. Colour greyish. Prostomium tanylobous (?), small. 
Dorsal pores distinct only from 18/19. Setae moderately large, 
not very closely paired ventrally, laterally almost separated; 
cd=c a. -ibc, «6=ca. if&c, aa=ca. 1 ±bc ; <Yc?=ea. i of circumference. 
Clitellum complete veutrallv, but not so swollen there ; xiii-xvii 
(= 5). Male area a little depressed, with a cushion-like elevation 
between the seminal grooves. Prostatic pores between a and 6: 
seminal grooves almost straight. Spermathecal pores on viii and 
ix, immediately in front of the setal zone, between a and b % 
Copulatory organs as two to four transverse cushions across the 
midventral line, on xxiv and preceding segments, extending 
laterally to b or not quite so far. 



big. 201 .—Octochcctus ( Octochcetoides) thurstoni Midi.; spermatbeca 
made transparent by acetic acid , x 12. 

Septum 5/6 fairly strong, 6/7 and 7/8 (? and 8/9) missing, 
thence to 12/13 all very strong. Gizzard large, behind 5/6. 
•Calciferous glands one pair, large, tightly rolled into a spiral, 
meeting each other dorsally, furrowed and incised, opening into 
oesophagus in xv (?), but taking up more than one segment. 
Typhlosole a double ridge. Funnels large, apparently free. 
Seminal vesicles in xi and xii, each composed of a few separated 
sacs. Prostates \ery long and much coiled; duct relatively short, 
muscular, describing a bi'oad loop. Spermathecal ampulla spindle- 
shaped ; duct short; diverticulum irregularly and thickly pear- 
shaped, narrowed at its attachment but without distinct stalk, 
almost as thick as ampulla, contaiuing a large number of small 
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seminal chambers, which project slightly on the surface, giving a 
inammillated appearance (text-tig. 201). No penial set® discovered; 
strong transverse muscular bands in relation with ectal part of 
male apparatus. 

Distribution . Madras. 

3. Genus RAMIELLA Steph. 

1914. Octochcetns (part.), Stephenson, Rec. Ind. Mus. x, p. 347. 

1920. Octochcetus (part.), Stephenson, Mem. Ind. Mus. vii, pp. 230, 

1921. Ramiella , Stephenson, P. Z. S. 1921, p. 109. 

1921. Ramella> Michaelsen, Mt. Mus. Hamburg, xxxviii, p. 37. 

Setal arrangement lumbriciiie. All septa present (after their 
commencement). One (esophageal gizzard in one simple segment. 
No calciferous glands. Excretory system purely mieronephridial, 
the micronephridia relatively large and few in number, from seven 
to one pair per segment only. Sexual apparatus purely aeantho- 
driline. 

j Distribution. Coorg; Mahableshwar in the W. Ghats; S. Raj- 
putana : Saharanpur. Not known outside India. 

The genus was instituted bv me in 1921 in order to receive 
three species till then assigned to Octochcrtus. In the same year 
Michaelsen added another species, writing the generic name 
liamella . I had formed the word from the Indian proper name 
Ram, as Michaelsen himself formed the generic name Eiseniella 
from the proper name Eisen ; it would appear unnecessary to 
change the original spelling. 

The distinguishing features are the absence of calciferous 
glands, and the fewness and large size of the micronephridia ; to 
these may be added the fact that all the septa are present after 
their first beginning. While the absence of calciferous glands, 
and rhe presence of all the septa, are doubtless primitive characters, 
the small number of micronephridia may be secondary; in 
It. bishambari and lieUroclnxta the number is reduced to one on 
each side in each segment. 

The genus is to be derived from a form similar to Howascolex — 
perhaps from a point on the phyletic tree rather anterior to the 
evolution of Howascolex . The breaking-up of the nephridial 
system in llowascolex took place, perhaps, by the separating-off as 
it were of a number of micronephridia, leaving still a recognizable 
meganephridium on each side of each segment; in Ramiella the 
breaking-up appears to have been complete, resulting in a number 
of micronephridia only. 

The distribution chart (Chart IV) shows the four species 
occupying stations on a slightly curved line which extends from 
north to south through the western part of the country. 
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Key to the species of the genus Ramiella. 

1. A single nephridiuui on each side in eacli segment. 2. 
More than one raicronephridium on each side of 


each segment. 3. 

2. Penial setae with expanded end ; distal portion 

(except tip) with teeth . 11. heterochceta . 

Penial setae with bluntly pointed tip; no teeth. . R. bishambari. 

3. Penial setae with rings of small teeth. 11. paehpaharensis. 

Penial setae smooth . JR. pallidus. 


1. Ramiella bishambari (Steph.). 

1914. Odochcetus bishambari , Stephenson, Rec. Ind. Mus. x, 
p. 347. 

1921. Ramiella bishambari, Stephenson, P. Z. S. 1921, p. 109. 

Length 35 mm.; diameter 1 mm. Segments 85. Thin narrow 
worms, of indefinite grey colour. Prostomium cpilobous 
Setal intervals behind clitellum a6=|aa = |6c==|aZ. Clitellum 
xiv-xvi (= 3): body narrower here. Prostatic pores apparently 
in the site of setae a of xvii and xix; seminal grooves longitudinal 
in direction; setae b apparently absent on xvii and xix, penial 
setae in site of a. 

No septa wanting; 7/8-9/11 considerably thickened, 6/7 
moderately, 5/6 and 10/11 slightly. Gizzard in \i, small and 
elongated. (Esophagus segmentally dilated behind vii, the 
epithelium folded, but no calciferous glands. One nephridium 
on each side in each segment, not connected with the septa. 
Testes and funnels free in x and xi. Seminal vesicles three pairs, 
in x, xi, and xii, meeting or almost meeting dorsally above the 
alimentary canal. Prostatic ducts bent into a gentle S'shaped 
curve. Spermathecse in segments viii and ix, opening in 7/8 and 
8/9 ; ampulla ovoid, duct longer than ampulla, bent, and stoutish ; 
diverticulum of some size, approximately spherical, given off from 
base of ampulla. Penial setae at prostatic pores iu bundles of two 
or more; each curved to nearly a quarter of a circle; extremely 
simple, tip bluntly pointed ; length 04 mm., thickness 10 p. 

Remarks. The nephridia are of large size, but they are not 
attached to the septa, and therefore do not correspond to the 
meganephridia of more primitive forms ; if they did, the species 
would belong to the Aeanthodrilinae (genus Acanthodrilus). The 
organs must be secondarily enlarged micronephridia, other 
micronephridia in the segment having disappeared. This lends 
some weight to the supposition that the larger nephridia some¬ 
times met with in other genera (e. g., Megascolex) are secondarily 
enlarged micronephridia, and not a remnant of a former mega- 
nephric condition. 

Distribution. Saharanpur, U.P. 
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*2. Samiella heterochata Mich. 

1921. Ramella heterochceta, Michaelsen, Mt. Mus. Hamburg, 
xxxviii, p. 51, text-figs. 2 c, 5. 

Length ca. 80 mm.; diameter mm. Segments ca. 160. 
■Colour an even light grey, unpigmented. Prostomium prolobous 
to slightly proepilobous; a longitudinal middorsal furrow divides 
segment i. Dorsal pores not plainly recognizable. Setae paired, 
the ventral fairly closely, the dorsal widely; in the middle of the 
body aa \ab\bc\ cd: dd~ 4:1: 6:2: 6; towards hinder end dd is 
less, may bo equal to or even less than cd, and then aa : ah : be : 
•cd: eW=5: 3:9 :4-5 :5-4; dorsal setae enlarged in hinder part of 
body. Clitellum saddle-shaped, ixiii-xvi (= 3|). Prostatic 
pores two pairs, on xvii and xix, oil fairly large papillae, in line 
with setae b ; the papillae of the same side connected by a wall, 
along which runs the almost straight seminal groove. Male pores 
not visible (except in sections), on xviii, in the grooves. Female 
pores in front of and internal to set® a of xiv, in a transversely 
oval whitish field. Spernmthecal pores not usually apparent, two 
pairs, in *7/8 and 8/9, rather below the line c. A pair of large 
transversely oval eye-like papillae in 11/12 outside the line b. 

Septum 6/7 very slightly, the subsequent ones as far as 11/12 
more strongly thickened, 8/9,9/10, and 10/11 most so, but still only 
moderately. Gizzard in v. Typhlosole present. Last heart in 
xii. Nephridia one pair per segment, unconnected with septum, 
and apparently without funnel (= a large mieronephridium). 
Testes and funnels free, in x and xi. Seminal vesicles in 
ix and xii, lobed. Prostates confined to xvii and xix, with 
irregularly twisted glandular portion, and short thin duct. 
Spermathec® in viii and ix, ampulla elongated, sac-like, broader at 
the base; duct cylindrical, half as long and a quarter as thick 
as the ampulla, sharply set olf; diverticulum single, small, 
pear-shaped, scarcely longer than duct, which it enters at entnl 
end of latter. Penial set® thin, 0*6 mm. long, 10/x, thick 
proximally, 5 p thick distally, bowed ; tip expanded in a plane at 
right angles to that of curvature of seta, forming a triangle wijh 
base terminal and slightly excavated, and angles rounded; distal 
portion of seta with the exception of flattened tip presents a 
number of small triangular teeth. Copulalory set® in sperma- 
thecal region perhaps present. 

Remarks. The species is distinguished from the others of the 
genus by the form of the penial set® and of the spermathecal 
diverticulum, and probably by the enlargement of the dorsal set® 
•of the hind part of the body. It agrees with 11. bishambari in 
having only one pair of large micronephridia per segment. 

Distribution. Somavarpatna, Coorg. 
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3. Bamiella pachpaharensis (Steph.). 

1920. Octccheetus pachpaharensis, Stephenson, Mem. Ind. Mus. vii, 

p. 239, pi. xi, tigs. 46, 47. 

1921. liumiella pachpaharensis, Stephenson, P. Z. S. 1921, p. 109. 

Length 28 mm.; diameter 1 mm. Segments 95. Unpigmented. 
Prostomium broad, slightly epilobous, tongue not cut off behind. 
Dorsal pores from 7/8. Hetal relations in general ab=faa = f-bc 
= |cd; dd slightly less than half circumference. (Jlitellum xiii- 
jfxvii (== 4|); saddle-shaped except on xiii, or xiii and xiv, 
where it is complete. Prostatic pores between a and b ; seminal 
grooves straight, longitudinally between the pores. Female pores 
apparently paired, on the anterior part of xiv. Spermathecal 
pores in 7/8 and 8/9 (?). 

Septum 5/6 somewhat thickened, 6/7 considerably, 7/8-9/10 
much thickened, 10/11-13/14 somewhat so. Gizzard in vi, barrel¬ 
shaped, of fair size, but soft and so in some degree vestigial. 



1 ig. 20,1. Itarnetta pachpaharensis 
(Steph.); tip of ponial seta : 
X ea. 300. 


Intestine' begins in xiv. Last heart in xii. Micronephridia as 
flattened coils ; behind genital region three on each side per 
segment, in front even fewer, perhaps only one on each side 
in some segments? Testes and funnels free in x and xi. 
Seminal vesicles as rounded masses which may meet doraally in 
xii only. Prostates of fair length, extending beyond their own 
segments, bent several times ; duct much thinner, almost straight 
shining. Ovisacs present in xiv. Spermathecal ampulla very 
irregular and deeply lobed; duct as long as ampulla, narrow, firni 
shining; diverticulum apparently as a saccule attached to’ental 
end of duct, much resembling one of the lobes of the ampulla 
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(text-fig. 202 ). Penial setae (text-fig. 203) bent into % of a circle; 
length across the bend 0*7 min., thickness at middle 12 /u, at 
proximal end 20 ^; shaft tapers gently, distal end slightly 
recurved, tip somewhat wavy, point fairly sharp ; ornamentation 
a number of irregular rings of small teeth. 

Distribution. Pachpahar, 40 in. S. of ivotah, Itajputana. 


4. Ramiella pallida {Steph.). 

1920. OctoeJuetus pallida*, Stephenson, Mem. Ind. Mus. vii, p. 236, 

pi xi, figs. 41, 42. 

1921. liamiella pallida , Stephenson, P. Z. S. 1921, p. 109. 

Length 40-44 mm.; diameter 2*5 mm. Segments 166 ; vi-ix 
indistinctly triannuiate. Unpigmented. Prostomium prolobous 
or slightly epilobous. Dorsal pores from 10/11. In front of 
spermathecae ah = = \bc = f^cd ; behind genital segments ab 

= ^aa=\bc=hcd\ at middle of body ab =|«a== nearly ±bc=z'icd; 


l 


Fig. 204 .—Bamiellapallida (Steph,); 
spermutheca. 


II 

Fig. 205 —Eamielfa pallida (Steph.); 
tip of penial sota; X 600. 



(/(Z=half of circumference or rather less at middle of body, but 
only 3 at hinder end. Clitellum saddle-shaped, xiii-xvii (= 5 ). 
Male field a thickening on ventral surface of xvii-xix, which may 
extend onto xvi and xx, and which laterally reaches beyond the 
line of b , or in some cases to c. Prostatic pores in b ; seminal 
grooves just outside this line, straight for the most’part, curving 
inwards at their extremities. Female pores paired, on minute 
papillsB a little internal to and in front of the site of setae a. 
Spermathecal pores at site of seta) a on viii and ix. 

Septum 4/5 thin, 5/6 and 6/7 very slightly strengthened, 
7/8-11/12 all somewhat thickened, 12/13 very slightly so. 
Gizzard barrel-shaped, in vi; oesophagus strengthened in v also 
by shining longitudinal muscular strands. Intestine begins in 
xvi. Last heart in xii. Mieronephridia in posfcclitellar segments 
of moderately large size, about seven on each side in a transverse 

2d 
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row, increasing in size from the ventralmost to the fifth, the two 
most dorsal smaller again ; this difference in size disappears 
towards the hinder end; in xi and xii masses of nephridial 
tubules aggregated to form compact oval bodies, a pair in each 
segment. Testes and funnels free in x and xi. Seminal vesicles 
in ix and xii, those in ix with almost smooth borders, those in xii 
racemose. Prostates with glandular part as a series of apposed 
loops ; duct very narrow at its beginning, then wider, of some 
length, first forming a bend, then straight, stout and shining. 
Ovisacs in xiv. Spermathecal ampulla elongated, narrower 
towards its blind end and swollen near its base ; duct short, 
dilated ; diverticulum single, stalked, rounded, attached to side 
of duct, not chambered (text-fig. 204). Penial set® (text-fig. 
205) 0*79 ram. long, 7-8 fi thick ; shaft slightly bowed, tapering 
gradually; point fairly sharp, distal end of seta has a wavy 
outline; no ornamentation. 

Remarks. There appears to be the beginning of a double 
gizzard, such as is found in the genus Eudichogaster. 

Distribution . Panchgani and Mahableshwar, in the W. Ghats. 


4. Genus EUDICHOGASTER Mich. 

1896. Benhnmia (part.), Beddard, P. Z. S. 1896, p. 209. 

1898. Dichogastcr (part.), Fedarb, P. Z. 8. 1898, p. 449. 

1900. Trigaster (part.), Michaelsen, Tier, x, p. 330. 

1902. Eudichogaster, Michaelsen, Mt. Mus. Hamburg, xix, p. 13. 

1910. Eudichogaster , Michaelsen, Abh. Ver. Hamburg, xix, p. 92. 

1921 Eudichogaster , Stephenson, P. Z. S*1921, p. 103. 

1921. Eudichogaster , Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 37. 

Setal arrangement lumbricine. Two cesophageal gizzards in 
two simple segments. Calciferous glands in the region of 
segments x-xiii, occupying 4, 3, or 2 segments, either as simple 
dilatations of the oesophagus or as paired sacs. Excretory system 
purely inicronephridial. Sexual apparatus from purely acantho- 
driline to incompletely microscolecine (prostatic pores two pairs 
on xvii and xix, or one pair on xvii or xviii; spermathecal pores 
•two pairs on viii and ix, or one pair on viii or in 7/8). 

Distribution. The genus is confined to India. It is one of the 
■dominant genera in West and Central India; its range is from 
a section of the West coast (from Bombay to Baroda) and the 
Western Ghats in this neighbourhood, across Central India to the 
region of the Ganges delta in Bengal; one species comes from 
Dehra Dun, but this is an isolated station. The West and Central 
regions are the areas where the genus occurs thickly. 

The worms which come under the above description were 
separated as a distinct genus by Michaelsen in 1902; the 
previously known species had been originally described as 
Dichogaster (or the synonym Benhamia ), and had been included 
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by him under Triyaster in the Tierreich volume. The separation 
ot these genera was now made on the basis of the calciferous 
glands ; Triyaster lias none, Eudichoyaster has them in segments 
xi and xii (with, it may be, x and xiii in addition), and Dicho- 
yaster has them in xiv, xv, and xvi, or xv, xvi, and xvii. 

Eudichoyaster is to be looked on ns descended from Ramiella 
(not from Triyaster , in spite of the small difference between them) ; 
see the discussion in Stephenson, 1921 sup .; in this Michaelsen 
agrees (1921 sup.). The evolution has consisted in the duplica¬ 
tion of the gizzard, and the development of calciferous glands in 
a more anterior situation than that in which they are found 
in the genus Octocluvtus, 


Key to the species of the yeaus Eudichogaster. 


1. One pair of prostates and spermathecne. 2. 

Two pairs ot prostates and spermathocae. 5. 

2. Spermathecal diverticulum cauliflower-like, 

consisting of a group, or two groups, of 

seminal chambers. E. harodensis. 

Spermathecal diverticulum single and simple .. E. barkudensm 
No spermathecal diverticulum . 3. 

3. Penial setoe absent; calciferous glands in xi, xii, 

and xiii. E. parvus. 

Penial seta 3 present; calciferous glands in x, xi, 
and xii . 4. 

4. Conjoined testis sac and seminal vesicle in x j 

penial set;e wavy, pointed, no ornamentation . E. chittagongem 
Seminal vesicles in ix ; penial set«3 straight, tip 
flattened. t .. E. pusillus . 

5. Seminal vesicles in ix’and xii (or ix, x, and xii). 6. 

Seminal vesicles in xi and xii. E. bengalensis. 

Seminal vesicles in xii only . 9. 

<5. Penial setae at prostatic pores . E, falcifer. 

No penial setae at prostatic pores; copulatory 
setae in spermathecal region . 7. 

7. Copulatory setae without ornamentation, simple. E. mullani, 
Copulatory setae with large scar-like depressions. 8. 

8. Genital papillae on xvi and xx. E, ashivovthi. 

No genital papillae on xvi and xx; ill-marked 

crescentic swellings, paired, concave medial- 

waids, on xvii-xix . E. prashadi. 

9. Penial setae present, capillary in form . E, trichochcetus. 

No penial setae.. 10. 

10. Median papillae on 9/10 and 10/11; lateral setae 

not paired ; ab less than half cd . E. indicus. 

No median papillae on 9/10 and 10/11 ; lateral 
setae paired ; ab greater than half cd . 11. 

11. Small paired papillae in line with prostatic 

pores, posteriorly on xvii and anteriorly on 

xix. E, poonensis. 

No papillae as for poonemis . 8. 


The five species harodensis , chittayonyensis , parvus , harkudensis , 
and pusillus show the microscolecine reduction of the posterior 
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male organs, and an accompanying reduction of the spermatheeae 
to one pair. Jn barodensis there is apparently no sign of a 
reduction in the anterior male organs ; in cliittagongensis these 
too have been reduced, and the species is proandric; in parvus 
nothing is said as to the testes and funnels, but the seminal 
vesicles, and therefore quite probably the testes and funnels also, 
are reduced to one pair; in pusillus there are two pairs of testes 
and funnels, but the seminal vesicles appear to have undergone 
reduction (only a single one, in ix, was found in the unique 
specimen); in barkudensis no seminal vesicles were found, and a 
proandric reduction may be taking place. Though according to 
their structure these five species would seem to be closely related, 
this is not necessarily so. The mieroscoleeine reduction is a 
change which has taken place frequently and independently—it 
occurs in nearly all the subfamilies of Megaseoleckhe, and the 
species of the present genus which show it are widely distributed ; 
indeed, three of them represent the extreme limits of the genus on 
the West, East, and North respectively (Earoda, Chittagong, 
Dehra Bun). It is not unlikely, therefore, that these species have 
originated independently in various parts of the area covered by 
the genus. 

E. ashworthi and pvaslmdi are closely related, and with these 
are perhaps to be associated indicus and poonensis . 

E. barodensis would appear to be distinctly anomalous in having 
the conjoined pores of the male deferent ducts and prostates on 
xviii instead of on xvii; the prostatic pores have been attracted 
backwards instead of, as usual, the pores of the male ducts 
forwards. 

The nephridia show a number of interesting conditions in the 
species in which they have been carefully examined. Towards 
the hinder end of the body in E. asliwortlii the innermost of the 
transverse series of micronephridia enlarges so as to resemble a 
ineganephridium ; the number of micronephridia in each segment 
seems to be small—in var. kinneari it is about six on each side. 
In prashadi much the same occurs; there are about five organs on 
each side, regularly arranged in longitudinal lines, till towards the 
hinder end, where the innermost enlarges and the others become 
smaller, less regular, and more numerous. In barodensis the 
three dorsally situated on each side are larger than the rest, while 
at the hinder end the innermost (most ventral) also enlarges. In 
bengalensis there are two pairs of large nephridia per segment, in 
addition to a number of small micronephridia ; towards the hinder 
end the inner of the two larger nephridia becomes more conspicuous 
than the other. In chittagongensis there are three or four 
nephridia per segment on each side, arranged in longitudinal rows, 
the outer the longest; near the hinder end the ventralmost 
increases in size and becomes more conspicuous. Much the same 
is the case in barkudensis . In trichoehcetus there are four longi¬ 
tudinal rows on each side, but here the innermost series is the 
smallest. In parvus , though the nephridia are “ diffuse,” they are 
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of considerable size. In mullani there are 7-9 on each side of a 
segment, with no very great differences in size. 

Thus the number of inieronephridia per segment is often small, 
as in Ramiella. 


1. Eudichogaster ashworthi Mich. 

1902. Eudichoyaster ashworthi , Michaelsen, Mt. Mus. Hamburg, 
xix, p. 14. 

1910. Eudtchoyaster ashworthi , Michaelsen, Abh. Ver. Hamburg, 
xix, ]). 92. 

1910. Eudichoyaster ashworthi , Stephenson, Mem. Tnd. Mus. vii, 
p. 240, pi. xi, figs. 50, 51. 

Length 45-190 mm.; maximum diameter 7 mm. Segments 
ca. 200. IJnpigmented, a dirty yellowish grey. Prostomium 
prolobous. Anterior segments from iv or v divided, the anterior 
annulus, which bears the setae, being longer than the posterior; 



Fig. 206 .—Eudichogaster ashworthi Mich.: tips of copulatory setae from 
neighbourhood pf prostatic apertures; a, from Wahi; b, from Poona; 
c, from Saugor ; d, from Jubbulpore. 


from about vii onwards further secondary annulations also; in 
the middle and hinder parts of the body the segments more or 
less plainly triannulate. First dorsal pore in 11/12 or 12/18. 
Setae rather small, all ventral; a5=iaa=^6c=ca. \cd ; dd = ^ of 
circumference. Cliteilum ring-shaped, but ventrally less developed 
than dorsally; ixiii-xvi (=3|). The rectangular male held 
comprises xvii-xix, extends outwards beyond the line of 6, and 
is somewhat raised. Prostatic pores on xvii and xix, on small 
papillae in b ; the pores connected by E-shaped seminal grooves, 
with a double convexity outwards. Large roundish raised papillae 
on xvi and xx, outside 5, not absolutely constant; sometimes less 
obvious flatter papillae on xvii and xix immediately medial to 
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the porophores, or these may be single and median; on xiii-xvi 
the ventral setae placed on narrow transverse setal papillae. Area 
of female pore or pores fairly large, median, transversely oval, 
situated anteriorly on xiv. $ per in a thecal pores two pairs, on 
' papillae in ab on the anterior annulus of viii and ix. Sometimes a 
pair of papillae outside b posteriorly on viii, and another pair 
similarly on ix; sometimes a midventral papilla posteriorly on viii 
and a median papilla on x. 

Septa 5/6- 7/8 very strong, 8/9-10/11 successively less strong . 
Two almost spherical gizzards in v and vi. Two pairs of retort¬ 
shaped calciferous glands, in xi and xii. Intestine begins in xiv. 
Last heart in xii. A pair of larger nepbridia in addition to the 
micronepliridia, near the nerve cord in each segment of the hinder 
part. Two pairs of funnels, the anterior rather smaller, in x and xi. 
Two pairs of seminal vesicles, in xi and xii, the anterior rather 
smaller; or three pairs, in ix, x and xii; or one pair, in xii. 



n 


11 

Fig. 207 .—Eudichogaster ashworthi Mich.; tip of eopulatory seta 
from spermathecal region. 

b 

Prostates with very long thin convoluted glandular portion; duct 
thinner, fairly short, bent. Spermathecal ampulla long, sac-like, 
flattened, irregularly ringed ; duct narrow and very short; diver¬ 
ticulum enters ental end of duct, and consists of a number of 
chambers, being almost grape-like, with a short duct; diverticulum 
bound down to ectal part of ampulla aud to duct (cf. text-fig. 209). 
Some set® in neighbourhood of male field (but not at prostatic 
pores) may be slightly modified by fine seulpfcurings (text-fig. 206). 
Copulatory seta) (text-fig. 207) 0*4-0-5 mm. long, straight, some¬ 
what thinner distally, pointed, with large transverse scars which 
have a rather projecting proximal border. 

Distribution . Nagpur, Saugor, Bina, Teor near Jubbulpore, 
Central Provinces; Choral near Indore, Central India; Partabgarh, 
8 . Bajputana. 
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a. Tar. kinneari ( Steph .). 

1920. Eudichogaster kinneari, Stephenson, Mem. Ind. Mus. vii, 
p. 255, pi. xi, figs. 58, 59. 

Segments 120. Length 80 mm. Colour buff; no difference 
between dorsal and ventral surfaces. First segment small, divided 



Fig. 208 .—Kudichogabter ashworthi Mich. var. h ilineari ; clitellum and male 
genital region; seminal grooves not seen ; the grooves shown are 
irregular fissures iu the floor of the Il-shaped depression. 


by a median groove on dorsal surface. The interval ab—^cd, 
Clitellum well marked, xiii-xvi (=4); deficient ventrally in*a 



Fig. 209 .—Kudichogabter ashworthi Mich. var. kinneari ; spermatheca. 

V-shaped interval on xiii. Male field (text-fig. 208) rectangular, on 
xvii-xix; margins much thickened; from the anterior and pos- 
terior margins backward and forward projections respectively, so* 
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that there is a central H-shaped depression; floor, of depression 
deeply fissured. Prostatic pores in ihe four angles of the H, in b 
or ab ; seminal grooves as in type form. In addition to the paired 
papillae on xvi and xx there may be median papillae in these 
segments. In the spermathecal region the paired papillae oil viii 
and ix (not those on which the spermathecal pores are situated) 
are further forward, and touch the spermathecal papillae on the 
outer side of the latter, including the lateral setae. 

Septum 4/5 thin, 5/6-11 /12 moderately strengthened. Micro- 
nephridia behind x arranged in transverse rows, about six on 
each side of each segment; towards the hinder end the innermost 
on each side becomes much thickened and more opaque, and hence 
much more conspicuous than the rest, Oopulatory setae 0*73- 
0*87 mm. long, 25 p thick; the scars apparently more semicircular 
and fewer than in the type form ; the setae are exactly like those 
of E. prashadi , 

Distribution . Nasik (ca. 80 m. N.E. of Bombay). 


2. Eudichogaster barkudensis Steph. 

1921. Eudichogaster barkudensis , Stephenson, llec. Ind. Mus. xxii, 
p. 765, pi. xxviii, figs. 12, 13. 

Length 57 mm.; maximum diameter 1*75 mm. Segments 130. 
Unpigmented. Prostomium proepilobous. Dorsal pores from 
11/12. Setae paired; in middle of body ab=£aa or nearly 



Fig. 210.— Eudichogaster barkudensis Steph.; spermatheca. 


so=Sf&c=fccZ; further back be and cd may be almost equal; 
behind clitellurn a&=|na = £-%bc; dd— half of circumference (or 
% in anterior part of body). Clitellurn xiii-|xvii (= 4|). Pro¬ 
static pores one pair, on xvii, on round papillae between a and b ; 
the pores slit-like,oblique, diverging behind. Female pores minute, 
in a circular white patch anteriorly on xiv. Spermathecal aper¬ 
tures one pair, as very minute white points on viii, just in front 
of setae a. 

Septum 4/5 thin, 5/6 extremely so, 6/7 and 7/8 also very thin, 
8/9 thin, 9/10 and 10/11 slightly strengthened , 11/12-13/14 thin 
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but slightly thicker than those which follow. Gizzards in v and 
vi. Calciferous glands in x, xi, and xii, diminishing in size back¬ 
wards. Last heart in xii. Nephridia of moderate size, behind 
clitellar region forming a transverse row of four ou each side, 
those towards the ventral end of the row smaller and closer 
together; towards the hinder end of the body the innermost of 
each row enlarges, and there are here three on each side—a long 
thin loop between d and the middorsal line, a smaller organ in c , 
and the largest and thickest extending from a outwards to between 
h and c. Testes and funnels free in x and xi (testes not actually 
identified in x, but funnels in x larger than those in xi). No 
seminal vesicles. Prostates one pair, in xvii, transversely disposed; 
duct thin, transverse, equal in length to the glandular portion. 
Spermathecae (text-fig. 210) one pair, each a narrow elongated 
■cylindrical tube, with small sac-like divert'culum towards ectalend. 
Penial setae (text-fig. 211) 0*53 mm. long, very slender, bowed 



Fig. 211. —Ewlichaqaster barktulensis Steph.; penial setaj; a , general form, 
X 125 ; b, distal end more highly magnified, X 500. 

towards distal end : shaft somewhat sinuous in outline in distal 
part; tip ends in a small flattened expansion of rounded outline. 
No copulatory set®. 

Distribution . Barkuda Island, Chilka Lake, E. coast. 


3. Eudichogaster barodensis Steph. 

1914. Eudichogaster barodensis f Stephenson, llec. Ind. Mus. x, 
p. 358, pi. xxxvi, figs. 13, 14. 

Length 74-100 mm.; diameter 3|-4 mm. Segments 163-167. 
Colour pale yellowish brown, uniform all over, except clitellum 
which is darker. Prostomium prolobous, segment i partly divided 
by a middorsal groove. Segment iv biannulate, v triannulate, 
vi-xi 4-annulate, xii triannulate with other secondary rings in 
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addition; behind clitellum triannulate. Dorsal pores from 12/13.. 
Set® closely paired; a&=j|-^aa==§&c==ccJ; of circumference. 
Clitellum xiii-^xwii (=5^), or slightly shorter at each end. 
Male genital lield with four flat pads ; one on 17/18, transversely 
elongated, from between a and b to the corresponding point oil 
the other side; another similarly placed on 18/19; the two 
remaining form a pair on xviii, small, including setae ab and 
extending somewhat beyond them inwards and outwards ; thus 
the ventral part of xviii is enclosed by four cushions. Prostatie 
pores not visible externally ; from internal dissection duct ends 
on xviii, in ab, nearly in b ; setae of xvii and xix present; setae a 
of xviii absent. Pernale pore mid ventral, indicated by a small 
whitish area in front of setal zone of xiv. An anterior genital 
area with a transversely elongated pad (often not well marked) in 
7/8 extending outwards beyond 6, including the hinder annulus 
of vii and the anterior one of viii; spermathecal pores probably 
represented by a pair of minute dots on the pad, in line with b ; 
small darkish spots in a transverse line oil the middle part of the 
pads (as also on the anterior of the four pads in the male area). 

8 epta 5/6 (the first) to 10/11 moderately to considerably thick¬ 
ened. Gizzards in v and vi, large, subglobular. Caleiferous 
glands two pairs, in xi and xii, subglobular and set oft* from the 
gut. Intestine begins in xv. Last hearts in xiii. Micronephridia 
in regular transverse lines m all postclitellar segments, the three 
dorsal larger than the rest on each side; at hinder end the 
ventrahnost has become much larger and is equal in size to any of 
the series. Testes and funnels free in x and xi. Seminal vesicles 
large and lobed in ix and xii ; sometimes rudimentary vesicles in 
x also. Prostates a single pair in xviii-xix, much coiled; duct 
gently looped once or twice, ending in xviii; the two vasa 
deferentia of each side pierce the body-wall still ununited, close 
to and on the anterior side of the ending of the prostatic duct. 
Spermathecae one pair, the ampulla somewhat conical with the base 
towards the surface; duct narrow and shining, in a gentle 
S-shaped curve, two-thirds as long as ampulla; diverticulum 
cauliflower-like, bound down to duct and base of ampulla, or the 
seminal chambers may be in tw o groups instead of one. No penial 
or copulatory setae. 

Distribution . Baroda. 

4. Eudichogaster bengalensis Mich. 

1910. Eudichogaster bengalensis , Michaelsen, Abh. Ver. Hamburg, 
xix, p. 90, pi. figs. 27, 28. 

1916. Eudichogaster bengalensis, Stephenson, Bee. Tnd. Mus. xii, 
p. 344. 

1920. Eudichogaster bengalensis, Stephenson, Mem. Ind. Mus. vii, 
p. 248. 

Length 40-54 mm.; diameter 2-2| mm. Segments 94-124. 
Colour light grey, unpigmented. ? Prostomium tanylobous, borders 
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of tongue parallel; or proepilobous, with a pail* of shallow grooves 
dorsally on i which do not reach 1/2. First dorsal pore in 10/11 
or 11 / 12 . Set® fairly widely paired, especially the lateral; 
aa : ab : he : ccl =15 : 0 : 12 : 8 ; dd =£ of circumference in middle 
and hinder parts of body, of circumference in anterior part. 
Clitellurn ring-shaped, xiv-^xxhi (= 3|); ventrally does not 
include any of xvii. Prostatic pores on xvii and xix, immediately 
internal to h ; seminal grooves straight, except that they are bent 
inwards at both ends. Spermathecal pores at the site of the 
(missing) set® a of viii and ix, surrounded by small somewhat 
darker areas. Occasionally throe pairs of papill®, o\al, in line 
with «&, on viii, ix, and x. 

Septum 5/0 thin, 6/7— L1/12 strengthened, especially 7/8-10/11. 
Gizzards large, in v and vi. Calciferous glands in x-xiii, as 
bulgings of oesophagus with low transverse lam ell® on the ventral 
wall. Last heart in xii. Micronephridia more numerous towards 
hinder end; in addition, two pairs of larger nephridia per segment 
from genital region onwards; towards the hinder end the inner 
of the two becomes more conspicuous. Two pairs of testes and 
funnels, in x and xi. Two pairs of grape-like seminal vesicles 
in xi and xii. Prostates with thick and long glandular part 
pressed together and flattened; duct thinner, shorter though 
still relatively long, with a few small undulations. Sperma- 
thecal ampulla almost spherical; duct as long as ampulla, 
scarcely half as thick at its ental end, thinner eetally ; diver¬ 
ticulum at ental end of duct, knob-like, without stalk, enclosing a 
few irregular seminal chambers ; or there may be two diverticula, 
each perhaps the equivalent of one of the seminal chambers. 
Penial set® 07-1*3 mm. long, gently curved (more strongly at the 
distal end); tip claw-shaped or simple and blunt; proximal to tip 
shaft clothed with numerous flue spines which may or may not 
be longer nearer the tip. 

Remarks. The specimens that 1 examined seem to differ from 
Michaelsen’s originals in the spermatliec® and penial set®; 
possibly also in the nephridia, though Michaelsen's specimens 
were badly preserved and hence the nephridial characters scarcely 
determinable. 

Distribution. Rajmahnl, and Tribeni near Calcutta, in Bengal; 
near Cuttack, in Orissa; Marble Iiocks near Jubbulpore, in the 
Central Provinces. 

5. Eudichogaster chittagongensis Steph. 

1917. Eudichogaster chittagongensis , Stephenson, Rec. Ind. Mus. 
xiii, p. 411, pi. xviii, figs. 31-33. 

Length 30 mm.; maximum diameter 2 mm. Segments ca 121. 
Colour an indefinite grey. Prostomium triangular, epilobous £. 
Dorsal pores from behind clitellurn. Ab=:§aa — gfa&sgceZ, d being 
below the lateral line ; towards hinder end set® less closely paired, 
a6=|aa = | 6 c=^cc?, d being about the lateral line. Clitellurn 
£xiii-j|xvii (== 4); smooth, constricted. Posterior part of xvii. 



412 


MEGASCOLECLDJE. 


behind clitellum, is depressed; prostatic pores on xvii as short 
oblique slits between a and 6. Female pores on xiv, jqst in front 
of set® a on each side. Spermathecal pores on viii at site of 
ventral set® (?). 

Septa 4/5-7/8 thin, 8/9-12/13 slightly strengthened. Gizzards 
large, in v and vi. Calciferous glands form small white swellings 
in x, xi, and xii. Last heart in xii. Micronephridia as looped 
tubes, behind prostatic region in three or four longitudinal rows, 
the dorsal loop the most elongated ; behind middle of body three 
rows; near hinder end the ventralmost increases in size and 
becomes more conspicuous. A pair of conjoined testis sacs and 
seminal vesicles in x, large, opaque and white, attached to 10/11, 
meeting above alimentary canal. Prostates a single pair, very 



Fig. 121*2 .—Eudichogaster chittagonyensis 
Steph.; two spermathecte; a, as 
seen in dissection; b, a second, 
seen by transparency under the 
low power. 



Fig. 213 .—Eudichogaster chittagongensis 
^ Stcpli.; outline of penial seta}. 

small, in xvii, placed transversely; duct thin, about as long as 
glandular portion. Relatively large ovisacs in xiv. Spermathec® 
(text-fig. 212) one pair, each a twisted tube without distinction of 
ampulla and duct. Penial set® (text-fig. 213) 0*58 mm. long, ca. 
3*5/x thick; rather whip-like, slender and‘rather wavy, without 
ornamentation. 

Distribution . Rangamati, Chittagong Hill Tracts, Bengal. 


6. Eudichogaster falcifer Steph. 

1920. Eudichogaster falcifer , Stephenson, Mem. lud. Mus. vii, 
p. 252, pi. xi, fig. 55. 

Length 40mm.; diameter 2 mm. Segmehts 128. Colour a 
nondescript yellowish grey, no difference between the dorsal and 
ventral surfaces. Prostomium proepilobous. Dorsal pores from 
12/13. In middle of body ab rather greater than £ 6c, rather less 
than |aa, and nearly equal to cd; behind genital region ab is 
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about equal to \aa and \bc\ in front of genital region ab=laa 
-6c dd= ca. | of circumference. Clitellum indistin¬ 
guishable. A slight whitening and thickening of ventral surface 
of xvii-xix, better marked laterally where there are definite ridges; 
these turn in at their ends so as to enclose the centre of the area 
as within brackets. Prostatic pores apparently in the position 
of setae a of xvii and xix; seminal grooves crescentic, convex out¬ 
wards. Female pores? Spermathecal pores? 

* . Se P ta ?/7 and 7/8 thin, 8/9-10/11 slightly thickened. Large 
gizzards in vi and vii. Calciferol is glands three pairs, in x, xi, 
and xii, roundly ovoid. Intestine begins in xv. Last heart in xii. 



lig. 214.— Eiulichogaster falcijer Steph.; distal end of 
penial seta ; X ca. 700. 

Funnels free in x and xi. Seminal vesicles in ix and xii, some¬ 
what lobulated and rather granular-looking. Prostates ? Sperma- 
thecae two pairs, the ampulla a small ovoid sac narrowing to become 
the duct, which is half as long ancl half as wide as the ampulla; 
diverticulum simple, finger-shaped, half as long as ampulla, arising 
from junction of ampulla and duct. Penial setae 0*3 mm. long, 
8-9/x thick; distal portion gently curved in a sickle-shape, tip 
slightly bent in the opposite direction and bluntly pointed; towards 
the tip a number of indentations in the margin, which, however, do 
not form spines standing off from the shaft. 

• Distribution . Jubbulpore and Saugor, Central Provinces. 
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7. Eudichogaster indicus ( Bedd .). 

1896. Benhamia indica ) Beddard, P. Z. S. 1896, p. 209, text-fig. 3. 

1900. Trig aster indica , Micliaelsen, Tier, x, p. 333. 

Length 75-100 mm.; diameter ca. 4 mm. Prostomium large, 
no dorsal process. Dorsal pores present. Setae ah closely paired; 
cd=2%ab, not paired; all setae ventral; setae shed in xvii, xviii, 
and xix at maturity. Clitellum xiii-xvi (=4). Genital papilla) 
present in spermatheeal region ; a pair of large papillae on ix, 
which include the setae (apparently both dorsal and ventral 
bundles); a single median papilla on 9/10, and another on 10/11; 
on each of these latter a row of pores “ which appear to correspond 
to glands like the capsulogenous glands of Perichceta.” 

First septum is 4/5; 5/0-7/8 moderately thickened, also 8/9- 
11/12 to some extent. Gizzards stout, in v and vi. Calciferous 
glands in xi and xii. Intestine begins in xvi. Last heart in xii. 
Nephridia of the diffuse type. Testes in xi (? immature); funnels 
in x and xi, those in x smaller. Seminal vesicles a single pair, 
in xii. Prostates very long and coiled. Sperniathecse two pairs, 
in viii and ix; diverticulum near the external aperture, incon¬ 
spicuous, apparently trifid or quadrifid. No penial set®. Copu- 
latorv setae of ix on papilla?, rather longer than the ordinary setae, 
less curved, distal extremity ornamented with elegantly disposed 
semicircular ridges. 

Remarks. The details of the male field can only be gathered 
uncertainly from the figure. There appears to he a rectangular 
male field, whitish, covering xvii-xix, with a transversely oval 
depression across the middle, i. e., across segment xviii; the pro¬ 
static pores in a on xvii and xix, each pair connected across the 
middle line by a transverse groove. 

Distribution. Thana, near Bombay. 

\ 

8. Eudichogaster mullani Stejjh. 

' 1922. Eudichogaster mullani , Stephenson, Kec. Ind. Mus. xxi 

p. 438', text-fig. 4. 

Length 134 mm.; diameter 6 min. Segments 200. Colour an 
equable light grey. Anterior end rather bulbous; secondary 
anuulation in anterior segments from iv to clitellum. Prostomium 
small, prolobous; a median dorsal groove divides segment i 
throughout its length. Dorsal pores from 12/13 (perhaps a small 
or rudimentary pore in 11/12). Setae not visible in ii—iv, and 
only a few invalid vi; in middle of body ab^^aa — fybc—^cd, 
and r?d = ca. % circumference; behind the genital regio nab~[m 
= $bc~foil, and dd~% circumference; ratios in anterior seg¬ 
ments about the same as the last. Clitellum |xiii-£xvii (=4)? 
Segments xvii-xix depressed midventrally, with an irregular 
.raised rough patch in the middle of the depression. Prostatic 
pores apparently on four small papillae at the angles of the 
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depression, in line with 6, slightly in front of the setal zone of 
xvii and behind that of xix. Two unpaired mid ventral small 
papilla), posteriorly on xvii and xix. JSpermathecal pores in front 
of the setal zones of viii and ix, between b and c but nearer to b. 
A transversely elongated roughened slightly elevated patch, 
including both pairs of setae, but on the whole rather behind 
the middle of segment viii. 

Septa 5/6-10/11 moderately strong, 8/9 and 9/10 the thickest: 
11/12 also somewhat thickened. Gizzards in v and vi, the pos¬ 
terior of the two rather smaller. Calciferous glands in xi and xii, 
kidney-shaped, well set off, attached b v one edge to the oesophagus. 
Last heart in 'xii. Micronephridia behind genital region in a 
transverse row in each segment, about nine on each side, no 
marked difference in size, but the inner of the series rather 
smaller; towards hinder end about seven on each side, the inner¬ 
most a little larger than the rest. Testes and funnels free in x 
and xi. Seminal \esicles in ix, x, and xii, all small, those in 
x smallest of all, and may be wanting on one side. Prostates 
small, in xvii and xix, the glandular part in a few loose loops; 
duct thin, shilling, of same diameter as glandular part. Sper- 
mathecao in viii and ix; ampulla small, ovoid; duct short, rela¬ 
tively wide; diverticulum small, wart-like, on side of duct. 
Copulatory setae in site of ventral bundles of uii, 0*7 mm. or 
more in length, 16yw. thick in the middle; distal half curved 
through a quarter of a circle, or bent or twisted more irregularly ; 
tip ends in a blunt point; no ornamentation. 

Distribution . Bombay. 


9. Eudichogaster parvus ( Fedarb ). 

1898. Dichoyaster parvus, Fedarb, P. Z. S. 1898, p. 499. 

1900. Triyaster parva , Michaelsen, Tier, x, p. 334, 

Length 40 mm.; diameter 2 mm. Segments 132. Dorsal 
spores from 11/12. Ventral setae paired, lateral distant (as far 
apart as be ); bc=2ab = cd. Clitelluin xiii-xvii (=5), saddle- 
shaped on xvii only. Prostatic pores one pair, on xvii, on ill- 
defined wrinkled papillae, which approach each other anteriorly; 
pores also obliquely placed on the papillae. Female pores on a 
kidney-shaped area. Spermathecal pores inconspicuous, on viii, 
just in front of and between the lines of setae a and 6. 

Gizzards in v and vi, the anterior rather more globular. Calci¬ 
ferous glands small, in xi, xii, and xiii, the anterior pair the largest. 
Nephridia diffuse, but of considerable size. Seminal vesicles in 
xi, tongue-shaped. Prostates one pair, zigzag; duct about a$ 
thick as glandular portion. 8permathecue one pair, in viii, tubular, 
slightly bulbous at the inner end; no diverticulum. No penial 
setae. 

Distribution . Dehra Dun, U.P. 
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10. Eudichogaster poonensis ( Fedarb ). 

1898. Benhamia poonensis , Fedarb, J. Bombay Soc. xi, p. 434, 
pi. i, fig. 10, pi. ii, figs. 3, 4, 9. 

1900. Triffatter poonensis, Micliaelseu, Tier, x, p. 333. 

Length 134 mm.; diameter 3 mm. Segments 157. Seta) closely 
paired; be rather less than aa , cd= 1 ^ ab ; dd greater than the half 
circumference. Clitellum not well marked, appears to end at xvi 
dorsally, but continued to xx veil trolly (?). Prostatic pores on 
xvii and xix, in ab. Small papilla), in line with the male pores, 
at the posterior edge of xvii and anterior edge of xix ; ventral setae 
of xx on a papilla. Spermathecal pores two pairs, in 7/8 and 8/9. 

Gizzards in v and vi, subglobular, the anterior larger. Calci- 
ferous glands globular,in xi and xii. Last hearts in xii. Intestine 
begins in xiv. Seminal vesicles in xii, bent and tongue-shaped. 
Prostales with very twisted glandular part,almost forming a knot, 
pigmented; duct long, straight, of same diameter as glandular 
part. Spermatheca) two pairs, in viii and ix ; ampulla oval, faintly 
annulated; duct of same length as ampulla, relatively very thin, 
sinuous near its ectal end; diverticulum from junction of ampulla 
and duct, with numerous projecting seminal chambers. No penial 
setae. Copulatory set® 3-4 times as long as ordinary setae, shaft 
almost straight, the end notched, and with a small number of 
relatively stout spines. 

Remarks . Some details in the above are not mentioned in the 
original text, and are taken from the figures. 

Distribution . Poona. 

11. Eudichogaster prashadi Stepli. 

1920. Eudichoy aster prashadi , Stephenson, Mem. Inc], Mus. vii, 
p. 200, pi. xi, fig. 54. 

Length 35-67 mm.; diameter 3-4*5 mm. Segments 140-168. 
Colour yellowish brown, with only a slight difference between 
dorsal and ventral surfaces. Prostomium prolobous. Dorsal 
pores from 11/12 or 12/13. In general = 

in front of the male apertures be becomes rather smaller and ed 
increase*; dd= oa. § circumference. Clitellum absent (?). On 
xvii and xix a pair of ill-defined papilla) or whitish thickenings of 
the body-w all, transverse in direction, w r ith I heir centres near b\ 
on xviii a similar thickening which unites the outer ends of those 
on xvii and xix, thus making a crescentic swelling on each side 
with its concavity inwards (text-tig. 215). Prostatic pores in or 
just internal to the line 6; seminal grooves slightly bent inwards 
at the middle of their length. Female pore or pores perhaps, 
within a minute white spot anteriorly on xiv. Small transversely 
elongated white cushions on viii and ix, in the position of the ventral 
setal bundles; from internal dissection the spermathecal pores 
appear to be between the sites of setae a and b on these segments. 
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Septum 4/5 thin, 5/6-9/10 moderately strengthened, 10/11, 
slightly so, 11/12 still less so. Gizzards in v and vi, large, 
rounded and firm* Calciferous glands shortly stalked, in xi and 
xii. Intestine begins in xv. Last heart in xii. Nephridia in 
five longitudinal rows on each side of the body; towards the 
hinder end the innermost on each side increases in size, while the 
others become smaller and more numerous, losing their regularity 
of arrangement. Testes and funnels free in x and xi. Seminal 
vesicles in ix and xii, or perhaps sometimes in xii only. Prostates 
two pairs of small thin convoluted tubes; ducts of the same dia¬ 
meter as the glandular portion, a little more shiny in appearance. 
Sperraathecae two pairs, in viii and ix ; ampulla an elongated ovoid 
sac; duct as long as ampulla; diverticulum single, ovoid, ap¬ 
parently not chambered, attached by a short thick stalk to base of 
ampulla, bound down to duct and base of ampulla by connective 



Fig. 216 .—Eudiehogaster prashadi 
Steph.; distal end of oopu- 
latory seta; X 500. 


tissue. No penial setw. Copulatory sett© (text-fig. 216) like 
those of E. ashworthi ; 0*47 mm. long, 16 yx thick, almost straight, 
slightly bowed towards distal end; tip pointed and rather claw¬ 
shaped; distal fifth of shaft marked by a number of large hollows 
scooped out of the shaft with sharply defined crescentic proximal 
border. 

Remarks. In this as well as in several other species the period 
of full sexual maturity must be limited to a relatively short period,, 
if this is to be measured by the presence of the clitellum. 

This species has much in common with E. indicus. 

Distribution . Poona and Surat in W. India; Palia, Indore, and 
Mhow in Central India; Khandwa, Saugor, and near Jubbulporo 
in the Central Provinces. 

2 E 
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12. Eudichogaster pusillus Steph. 

1920. Eudichogaster pusillus , Stephenson, Mem. Ind. Mus. vii, 
p. 253, pi. xi, figs. 56, 57. 

Length 28 mm.; maximum diameter 1J mm. Segments ca. 1] 0. 
Colour greyish. Prostomiuui proepilobous. Dorsal pores not 
visible in front of clitellum. In middle of bocly ab=iaas=%bc 
or nearly; the same immediately behind the clitellum; in 
front of the clitellum be and cd are equal, ab=$cd. Clitellum 
swollen, well defined, including xiii-xvi ventrally, and xvii also 
laterally and dorsally (= 4 or 5). Prostatic pores a single pair 
on xvii, as transverse slits which take up the interval ab. Pemale 
pores probably in a whitish area, slightly hollowed, anteriorly on 
xiv, Spermatheeal pores ? 

Septa 7/8-13/14 slightly strengthened. Gizzards relatively 
very large, probably in v and vi (possibly in vi and vii). Calci- 
ferous glands three pairs, in x, xi, and xii, not sharply set off; 



Fig. 217.— Eudichogaster pusillus Fig. 2 18. —Eudichogaster pusillus 

Steph.; eperinatheca. Steph.; tip of penial seta. 

those in x the largest, those in xi the smallest. Intestine begins 
in xv. Last hearts in xii. Testes and funnels free (probably) in 
x and xi. Seminal vesicles in ix only. Prostates one pair, in 
xvii, short tubes bent once or twice; duct opaque white, not 
shining, almost as long as the gland, very fine, but widens gradually 
towards ectal end. Ovisacs present in xiv. Spermathee® (text- 
fig. 217) a single pair, in vii, appearing to open in or near 7/8; 
each is a long narrow twisted tube, somewhat wider at its ectal 
end, where a short muscular duct about one-third as wide as the. 
ampulla leads to the exterior; no diverticulum ; the whole organ 
looks at first sight remarkably like a nephridium. Penial set® 
(text-fig. 218) 0*56 mm. long, and only 4 p thick; shaft almost, 
straight, tapering very gently towards the tip, which is flattened 
and slightly expanded. 
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Remarks. The species was described from a single specimen. 
There was only a single seminal vesicle, on the right side! 
Distribution. Saugor, C.P. # 55 


13. Eudichogaster tricJiochaBtus Steph. 

1920. Eudichogaster trichocheetus , Stephenson, Mem. Ind Mils, vii. 
p. 249, pi. xi, figs. 52, 53. 

Length 32-45 mm.; diameter 1*75-2-25 mm. Segments 103- 
128. Colour a yellowish grey, with no difference between dorsal 
-and ventral surfaces. Prostomium epilobous f, pointed behind, 
4he point continued back as a groove as far as the first furrow. 



Fig. 219 .—Eudichogaster trichochatus Steph.; penial seta; a, entire seta;; 
b, the tip, more highly magnified ; X 550. 


Dorsal pores 12/13 or 13/14. In general <(b=z^ to |aa = .]5c 
«=|ctZ; in front of clitellum ah is wider, = ca. .J aa; dd= nearly 
half of circumference. Clitellum absent. Male field a whitish 
rectangular thickening, including xvii-xix, extending laterally to 
between b and c. Prostatic pores small transverse slits corres¬ 
ponding in position to ab, oil xvii and xix ; seminal grooves 
longitudinal between the outer ends of the slits, in line with b . 
Eernale pores as a pair of tiny white thickenings just in front of 
and internal to setae a on xiv. Some thickening ventrally on viii 
.and ix ; but spermathecal pores not seeu externally ( v . inf.). 

2 e2 
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Septum 4/5 somewhat strengthened, 5/6-T/8 thin, 8/9 some¬ 
what strengthened, 9/10 slightly so. Gizzards relatively large, in 
v and vi. Calciferous glands in x, xi, and xii, not set off. Intes¬ 
tine begins in xiv ? Last heart apparently in xii. Micronephridia 
in four longitudinal rows on each side, the innermost series the 
smallest. Testes and funnels free in x and xi. Seminal vesicles 
in xii only, with lobed margins. Prostates two pairs, twisted 
tubes. SpermatheciD two pairs, in viii and ix, ending on body- 
wall apparently between the site of setae a and b ; ampulla ovoid ; 
duct as long as ampulla, not constricted off, a little wider above 



r 

Fig. 220 .—Eudichogaster trichochatu* Steph.; tip of copulatory 
seta; x ca. 400. 

diverticulum single, shortly finger-shaped, one-third as long as 
ampulla, to the base of which it is attached. Penial setae (text- 
fig. 219) up to 2 mm. long and only 5-6^ thick, capillary, undu¬ 
lating; no ornamentation; tip bifid with a web spanning the 
angle. Copulatory setae (text-fig. 220) 0*42 mm. long, 13 p, thick ; 
shaft almost straight, with a benil at the proximal end; tip 
slightly claw-shaped, bluntly pointed; ornamentation of short 
transverse ridges on the distal part of the shaft. 

Distribution. Bombay, and Palchar (N. of Bombay). 

5. Genus EUTYPH(EUS Mich. 

1883. Typhosus , Beddard, Aim. Mag. N.H. (o) xii, p. 219. 

1888. fyphceusy Beddard, Quart. J. Mic. Sci. xxix, pp. Ill, 117. 

1805. Typhous, Beddard, Monog. p. 472. 

1900. JEutyphwus , Michaelsen, Tier, x, p. 322. 

1901. Typhosus, Beddard, P. Z. S. 1901, i, p. 205. 

1909. Eutypliceus , Michaelsen, Mem. Ind. Mus. i, p. 216. 

1921. Eutyphoeus , Michaelsen, Mt.Mus. Hamburg, xxxviii, p. 37. 

Setal arrangement lumbricine. An enlarged oesophageal gizzard 
in a space formed by the fusion of several segments. A pair of 
calciferous glands imbedded in the oesophageal wall in xii. Purely ' 
micronephridial. Sexual apparatus purely microscolecine (con¬ 
joined pores of prostates and male ducts on xvii; spermathecal 
pores one pair, in 7/8); holandric or metandric. 
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The genus was instituted by Beddard in 1883 for E. orientalis ; 
E. gammiei was added, and a definition of the genus was given, in 
1888; Bourne added E . masoni in 1889, and Kosa E . foveatus 
in 1890, with E. levis , which however is insufficiently described. 
With the exception of the addition of E . incommodus and nicholsoni 
by Beddard in 190 L, nothing more was added to the genus till the 
publication of Michaelsen’s work (1907, 1909) on the Indian 
Oligochaota. Since then the genus has grown rapidly. 

* The species may be divided into two groups, those of each 
group having a very considerable resemblauce to each other. The 
larger group especially has a particularly uniform facies, its species 
having the following characters (or most of them) in common :— 

Certain septa in the anterior part of the body are wanting; 
these are (perhaps always) 6/7 and 7/8, and the two septa which 
are present in front of the gap are 4/5 and 5/6. After the interval 
come three septa extremely close together, and all thickened; these 
three are displaced backwards, the first of them very considerably. 
The next septum should be 11/12; but typically in this group of 
species it does not exist as a definite septum at all; there is, 
however, on the floor of the body-cavity in this region a quantity 
of matted connective tissue, winch also surrounds the alimentary 
canal, and which envelops the heart of* segment xi; the tissue 
binds down the heart to the gut. 

The numbering of the segments in the dissection is thus not 
without difficulty, since confusion necessarily arises from the ab¬ 
sence of some and the displacement of other septa; but if the 
numbering is carefully worked out from the segmentally arranged 
vascular commissures the above arrangement will be found to 
hoid. 

The dorsal vessel does not extend to the anterior end of the 
body, but comes to an end behind the gizzard by dividing into two 
branches, of w hich one goes to each side as the vascular commissure 
of segment vii; these are situated immediately behind the gizzard 
and immediately in front of another pair of lateral commissures, 
those belonging to segment viii, which run on the anterior face 
of the septum behind the large gap. The position of the first pair 
of commissures in relation to the gizzard enables us to place this 
organ morphologically in segment vii, though septa are absent 
from this region. 

• The seminal vesicles (morphologically to he accounted to 
segment xii) take origin from the matted connective tissue which 
represents septum 11/12; they are thus not seated on, a septum 
in the normal wav ; under cover of this tissue they communicate 
with the testis sacs. The vesicles may project forwards so as to 
occupy segment xi, which they could not do if there were a septum 
between xi and xii; they have a flattened form and extend back- 
wards, embracing the sides of the alimentary canal, for the space 
of a few segments ; their margins are lobulated, and their surface 
often granular. 
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This group of species is metandric; the testis sacs lie on the- 
floor of segment xi, and often communicate with each othei. 

The other section of the genus is holandric, baling testes and 
funnels in segments x and xi, and seminal vesicles in ix and xii. 
Here too septa 6/7 and 7/8 are absent, but 11/1^ is normal; the- 
heart of segment xi is not bound down to the gut. The doi a sai> 
vessel is continued forwards over the gizzard as far as the 
pharynx, giving off lateral commissures in the usual way. 

Certain characters appear to be common to the whole genus— 
to both the metandric and holandric species. 

The calciferous glands are a single pair, in segment xii, of a 
peculiar type described by Stephenson and Prashad (91). They 
show externally only as a swelling of the gut, but project into 
and narrow the lumen of the canal. In some species of the- 
genus a series of paired sacculi have been described on the 
intestine, in about five successive segments in the middle of 
the body; they may riot improbably be a general character of the 
genus, though they ha\e not as a rule been noted by recent ob¬ 
servers, who have not usually opened the worms in this region. 

The spermathecce are always very shortly stalked, and tho 
diverticula are usually in the form of small seminal chambers, 
sessile on the duct-singly or in groups. The penial setae, present 
in a considerable majority of the species, are often disappointingly 
difficult to describe, owing to their softened or deformed ends. 

The genus is to be derived from Eudichog aster. The micro- 
scolecine reduction is completed ; i. e., the posterior pair of 
prostates disappears, and the openings of the vasa deferentia 
are shifted forwards to join those of the anterior prostates on 
segment xvii; since only one pair of spermathecal pores can be 
apposed to the single pair of prostatic pores in copulation, the 
posterior pair of spermathecss also disappears. In the holandric 
species the process of reduction lias stopped here. In the 
majority, however, the metandric condition has supervened— 
the anterior pair of testes and funnels have disappeared, along 
with their ducts and testis sacs. Even in some of the holandric 
species we see this change beginning, the anterior pair of testes,, 
or funnels, or seminal \esicles, or all of these, being smaller than 
the posterior. 

The two gizzards of Endichogaster have fused, after the dis¬ 
appearance of the interxoiling septum; and the calciferous 
glands are restricted to segment xii. 

Distribution (Chart Y). The genus is entirely confined to India. 
It inhabits the entire Gangetic plain, and the Himalayas to the 
north of this; its range is from the South Punjab (one or two- 
widely distributed species even in the North Punjab) to Kangoon ; 
the widely wandering species E. waltoni has spread into Central 
India and westward as far as Baroda. 

The species with the widest distribution are waltoni (Hoshiarpur 
to Calcutta, with the extension to the west just mentioned); 
incommodus (Bawal Pindi it| the extreme north to Calcutta); 
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ma8oni (the whole of the Gangetic plain fr<vn Dehra Dun 
downwards); nicholsoni (the whole of the Gangetic plain); and 
mohammecli (Kawal Pindi and Allahabad). 


Chaet V. 



Key to the species of the genus Eutyphoeus. 


1. Two pairs testes; two pairs of seminal 

vesicles in ix and xii . 2. 

One pair testes; one pair seminal vesicles, 
in xii (and following segments) only* .... 5. 

2. No penial setae. E . quadripapillatus» 

Penial setae present. 3. 

3. No genital markings. E, mohammedi. 

Genital markings present . 4. 
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4. Spermathecal diverticula in a ring round base. 

Spermathecal diverticula two, stalked, op¬ 
posite .. 

Spermathecal diverticulum single, sessile .. 

5. Genital markings absent . 

Genital markings present, unpaired. 

Genital markings present, paired. 

6. Penial setae ornamented with fine hairs .... 
Penial setae ornamented with line points .... 

7. Points on penial setae scattered; two simple 

spermathecal diverticula . 

Pointy on penial setae very close set; two or 
three compound diverticula, or a fan- 
shaped series of seminal chambers . 

8. Penial setae absent. 

Penial setae present. 

9. Genital marking as a large transverse papilla 

on 15/16, in front of an hexagonal male 

area ... 

Genital markings otherwise . 

20. Spermathecal diverticula two, relatively long, 

simple . 

Spermathecal diverticula two or three, short 
and compound, or a single series of seminal 
chambers, broad and fan-like. 

11. No penial set*; some of the spermathecal 

diverticula large, like separated lobes of 

the ampulla. 

Penial set* present; spermathecal diver¬ 
ticula as small seminal chambers variously 
arranged . 

12. Genital markings constantly on 15/16 only, 

large and conspicuous. 

Genital markings not, or not only, on 15/16 . 

13. Spermathecal diverticula as a single but 

interrupted series in a circle round the 
duct; seminal vesicles extraordinarily 

long (to segm. xxxiii). 

Spermathecal diverticula as a small group 
. of elongated seminal chambers, inde¬ 
pendent but close together. 

Spermathecal diverticula as two or three 
associated groups of seminal chambers,... 

14. Paired copulatory areas in front of clitellum 

only; penial set* without ornamentation . 
Paired copulatory area behind clitellum only; 
a special V-shaped depression on xvi; 
penial set* with transverse rows of fine 

dot-like sculpturings. 

Paired copulatory areas constantly on clitellar 
segments, sometimes on others also; 

penial set* ornamented. 

16. Copulatory areas confined to 15/16 and xvi 
(pits in" 15/16, oval^reas on hinder part 

of xvi) . 

Copulatory areas (at least when fully deve¬ 
loped) not confined to the above situations 


E. incommodus. 

E annandalei. 
E. manipurensis. 
6 . 

8 . 

11 . 

E. ibrahimi. 

7. ' 

E. foveatus . 


E. gatojfiei (part.). 
E. naimanus . 

9. 


E. 8cutariu8. 
10 . 

E. comillahnus. 


E. gammiti (part.). 


E. nepalensis. 


12. t 

E. nicholsoni . 
13. 


E. phctrpingianiis. 


E. paivai. 

14. 

E. aborianm . 


E. bishamban. 


15. 


E % giga8 . 
16. 
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10, Markings of penial setae as a single series of 

chevron-like ridges. E t oriental ™. 

Markings of penial setae as fine points or 
spines, or crowded short rows of minute 
teeth. 17. 

17. Spermathecal pores in c; markings of penial 
set® as tine spines over the spoon-shaped 

end. E. icaltonu 

Spermathecal pores in b ; ornamentation as 
fine dots on the bluntly pointed somewhat 

claw-like end of the penial set a. E. turaensis . 

Spermathecal pores between b and c ; orna¬ 
mentation of penial seta} as minute curved 
sculpturings looking like fish-scales. E. masom. 


Euty plums levis (liosa) (Typhceus lams, ltosa, Ann. Mus. 
Genova, (2) ix, 1890, p. 388 ; Typhosus Icevis , liosa, Ann. Mus. 
Wien, vi, 1891, p. 388; Eutyphceus levis, Michaelsen, Tier, x, 
p. 323 ; Typhceus lawis , Beddard, T. Z. S. 1901, i, p. 206) from 
Burma and Ceylon, is insufficiently known. The internal anatomy 
ol‘ the single (type) specimen from Burma was not investigated 
because of its state of preservation; in the case of the specimens 
from Ceylon the small size and condition of preservation also 
prevented examination. The known characters are as follows :— 

Length 35 mm.; diameter at clitellum 2 mm. Segments 180 
{100 in Ceylon specimens). Colour brown. Prostomium pro- 
epilobous. Seta? all ventral, paired, cd greater than ab ; in the 
anterior part of the body be greater than cd, but posteriorly 
ul greater than be ( i . e ., the lateral set® not paired in this part of 
the body). Dorsal pores at least from 12/13- Clitellum ring- 
shaped, jfxiii-Jxvii (=4j). Male pores on xvii, between a and 6, 
on papillae which are joined in the middle line. Spermathecal 
pores m h. In the first specimen (Burma) there were no genital 
markings ; in the second lot of specimens (Ceylon) there were two 
pairs of papillae, on xvii and xviii, in 6. Only three species 
of the genus were known at the time when the description 
was written, and the characters given might be sufficient then to 
distinguish it; at the present day, however, more is necessary. 
In addition, it seems hazardous to identify the Ceylon specimens 
with the earlier one from Burma when even the external cha¬ 
racters are not the same. 

Numerous species described as separate have been found to 
require merging, on account of the variability of such characters 
as the external markiugs, the shape of the tip of the penial setae, 
and the arrangement of the seminal chambers of the spermathecal 
diverticula. Thus Michaelsen united his species bastianus and 
i andersoni , and thought both might be identical with masoni ; this 
I believe to be the fact. He also united his species Jchani with 
nicholsoni . 1 believe it is necessary to subsume bengalensis under 

waltoni , and to unite a number now to be discussed. 

In* undertaking a revision of the species wdiich have been 
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described as gammiei , chittagongianns , kempt , Jcoboemis , mctgnm , 
and ctborianus , the following points are important. 

chittagongianus is a variable species, as I have recently shown 
( 93 ), and there can be no doubt as to the inclusion of hem pi under 
the same name (this 1 have already noted in the paper just 
mentioned). The variability of the species shows itself in the 
various shades of colour (from olive or brown to pale, i. e ., ? 
without pigment or nearly so); the first dorsal pore may be 
in 10/11 or 11/12; the relations of the setal intervals also vary 
within fairly wide limits ; the male pores sometimes lie in a 
common transverse depressibn, sometimes not; the spermathecal 
pores may be midway between b and c, or nearer to b, or in b ; the 
genital markings, most commonly on 20/21 and 21/22, may be on 
auy of the furrows 10/11, 13/14, 19/20, 20/21, 21/22, 22/23, and 
may be single, or may show a narrowing in the middle line 
so as to be almost divided into two; the tip of the penial setae 
shows various conditions of curving and shape, due apparently to 
its being always soft—it does not seem to harden in the normal 
way ; and the seminal chambers of the divertiailurn may be 
arranged in a single series to form a fan or semicircle, or the 
series may be split up into two or even* three discontinuous 
chambered diverticula. 

So much having been established by the comparison of 
Michaelsen’s description with my specimens from Assam and 
Darjiling, and with the description of E. hem pi, it is evident 
that E. hoboensis must come under the same head; indeed 
I ought to have included it when I merged E. t empi (93). The 
supposed differences in the penial seta? are explained by the 
above considerations; the only other point that could occasion 
hesitation is the fact that the testis sacs are apparently double 
instead of single. 

The species after these additions has a range which includes 
Darjiling District, the Garo Hills in Assam, the Abor country, 
and Chittaghng District. 

In the revision of the genus for the purpose of this work, 
my attention was turned to the similarity between this group 
and gammiei , described in 1889 by Beddard. Naturally a 
description written in that year is not as full as we could wish ; 
the following points call for comment:—(1) The male field. 
Beddard only says that the pores “are upon segment xvii, 
and correspond to the ventral pair of setae”; Michaelsen (38), 
however, infers from the figure that they are situated on a median 
cushion-like elevation. There is, however, nothing in the figure 
to show that it is not a depression that is intended. (Michaelsen 
says that the male pores and prostatic pores are separate, but 
close together. They are indeed shown so in Beddard's figure; 
in the text;, too, it is said that the vas deferens “ opens onto the 
exterior near to the atrium and a bundle of penial set®.” But 
in almost the next sentence it is stated that “ a series of 
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transverse sections through this part of the body show that the- 
vas deferens does ultimately join the atrium, though only just 
beneath the epidermis.”) (2) The spennathecal pores are said 
in the text to “ correspond to the interval between the dorsal, 
and ventral pairs of set®,” while the figure to which reference is 
made shows them as in ab\ this, however, does not matter, as the 
pores are found iu both situations in chittagonyianus. (3) The 
penial setae differ from any that have been figured for chitta - 
gongianus , but both the figures and descriptions of the penial 
setae of chittagonyianus (including kempt and koboensis) differ 
among themselves, as has been seen. The teeth on the set® 
of gammiei are perhaps coarser than those which occur in 
chittagonyianus ; it is a question, however, as we have seen with 
regard to both the male area and the spennathecal pores, how far 
Beddard s figures can claim a minute accuracy. 

The specimens of gammiei came from Darjiling. If now we 
interpret the figure of the male pores as indicating a transverse 
dumbbell-shaped depression, the whole of the description corre¬ 
sponds with chittagonyianus , and the locality is within the range 
of chittagongianus. 

Two small points are confirmatory. In none of the species so 
far considered is the prostdmium distinctly visible (Michaelsen 
does not mention it in his account of chittagonyianus). Secondly, 
set® are absent from segment ii in gammiei , and may be absent 
from the first four or five in chittagonyianus. I think we are 
justified in uniting the two, under the name E . gammiei (Bedd.). 

There remain magnus and aborianus. As to maynus , the only 
feature that is not found in the gammiei group is the absence of 
genital markings ; the testis sacs are apparently double, as iu 
the specimens described as koboensis ; the spennathecal di¬ 
verticula are two, each compound, as in some specimens of 
chittagonyianus and in gammiei ; they are described as being 
opposite, which seems to show that the separation of the 
originally single series of seminal chambers has gone further 
than elsewhere. But the absence of genital markings is the 
only character that could necessitate a separation of the species ; 
and since this has been found to be of no value as a distinction 
between waltoni and btngaJensis (93), it is perhaps scarcely 
justifiable to use it here. E . magnus comes from the same 
country as a number of the others (Abor country), and was 
in the same tube as koboensis. 1 therefore unite it also with 
gammiei. 

As regards E. aborianus , the definite differences from the 
group just discussed are: (1) dorsal pores from 17/18 (instead 
of from 10/11 or 11/12); (2) paired genital markings on 9/10 
only; (3) no ornamentation on the penial set®. Of these 
the position of the first dorsal pore is scarcely a decisive 
character (and see remark on this point under description of 
the species); but markings on 9/10 have not been described 
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in any of the numerous specimens of the other group, nor do 
the characteristic postclitellar markings of the other group 
occur in aborianus . The absence of ornamentation on the 
penial setae would also seem to be a good ground for separation. 
As the evidence goes at present, 1 consider aborianus to be 
distinct, though it is doubtless closely connected with the 
former group (note the curious character of absence of setae 
from the first four segments). I should not, however, be sur¬ 
prised if evidence is forthcoming sooner or later to necessitate 
its union with the others. 

The genus is thus reduced from 31 species which have at 
various times been described to 22. Among these there are 
several well-defined groups. 

The first is that of the holandric forms—the more primitive 
species of the genus; this group comprises incommodus^ annan- 
dalei , quadripapillatus , manipurensis , and mohammedi ; and of 
these it is possible that mohammedi may in the future have 
to be merged in incommodus . The range of incommodus alone 
comprises nearly the whole of what may be looked on as the 
proper range of the genus; so that it is not possible to locate 
the place of origin of the genus from a consideration of the 
habitat of its more primitive species. 

The relation between pammiei with its numerous forms and 
aborianus has already been considered. 

E. waltoni , masoni , and orientalis are closely related, and with 
them may probably be associated turaensis, gigas, and bishambari. 
Orientalis is somewhat of a puzzle; described from two places 
so far apart as Calcutta and Debra Dun in 1883 and 1898 
respectively, it is strange that it should not have turned up 
again from these or from any intervening places ; one is inclined 
to suppose that the penial setae were described from an abnormal 
example, such as are only too common, and that it is perhaps 
identical^with E. masoni . 

But the whole of the metandric forms are essentially similar, 
and their discrimination depends almost wholly on external 
markings and the characters of the penial setae and spermathecal 
diverticula. Hardly any other feature is capable of being used, 
and even these are often extraordinarily variable. Thus I con¬ 
sider the absence of genital markings to be of doubtful value, 
though in the present state of our knowledge I have admitted it 
as a means of discrimination in several cases. 

1. Eutyphceus aborianus Steph. 

1914. Eutyphceus aborianus, Stephenson, Rec. Ind. Mus. viii, 
p. 406, pi. xxvii, fig. 22. 

Length 210 mm.; maximum diameter 6 mm. Colour pale. 
Prostomium minute. Segments triannulate over most of the 
body; some of the preclitellar segments of four or five annuli. 
Dorsal pores from 17/18 (? v. Remarks inf.). Setae small, the lateral 
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rather widely paired; in front of clitellum ab=$aa=%bc=$cd; 
behind clitellum a6=|aa=|6c==!fccZ; further back a&=£aa; no 
set8B discoverable on ii, iii, or iv. Clitellum includes §xiii-xvii 
(as4§); set® present. Male pores a pair of deep pits, oval in 
shape, their centres in line with b ; the pit extends inwards to a, 
and outwards a corresponding distance beyond />. Female pore 
on left side only, in front of a on xiv. Spermathecal pores 
a little outside 6. A pair of oval depressions in 9/10, small, 
between a and b , or extendi rig outwards a little beyond b : 
an almost circular clean-cut depression, on the right side only* 
over 13/14 or on the hinder part of xiii, taking up the interval ab 
and extending a little outside b. 

Septa and ealciferous glands as usual in metandric forms. 
Grizzard ovoid. Intestine begins in xv. Last heart in xiii. 



Fig. 221 .—Eutyphoeus aboriavus Steph.; distal eud of penial 
seta ; X ea. 200. 

Testis sac on each side in xi, unconnected with its fellow (?). 
Seminal vesicles overlapping the testis sacs anteriorly and 
extending back so as to bulge septum 13/14 backwards, margins 
slightly lobed. Prostates occupy xviii-xx, the tube becoming 
narrower and more glistening towards its end. Sperraathecal 
ampulla ovoid, compact; duct very short and moderately stout; 
diverticulum fan-shaped, posteriorly situated at junction of duct 
and ampulla, consisting of seven or eight lobes arranged in 
two or three groups, fairly well separated or partly joined 
together. Penial set® (text-fig. 221) 3*3 mm. long, 32 /a thick; 
shaft with a gentle S-shaped curve, tip bluntly pointed and 
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flattened and slightly excavated on one face, hence spoon¬ 
shaped ; small longitudinal ridges in the bowl of the spoon; 
no ornamentation. 

Remarks. J have re-examined the original specimens, and 
hence the above account differs in a few points from my former 
description. I may add that dorsal pores appear to be present 
as far forwards as 11/12, possibly 10/11, though as the specimen 
(which was single) had been cut up nearly in the middorsal 
line the determination was not very easy. The testis sacs seem 
to me now to be joined ventrally. 

Related to E. c/ammiei (see introduction to the genus). 

Distribution. Kobo (Abor country, E. Himalayas). 

2. Eutyphoeus annandalei Mich. 

1907. Eutyphceus annandalei, Michaelsen, Mt. Mus. Hamburg, 
xxiv, p. 174, text-fig. 18. 

1909. Eutyphceus annandalei Michaelsen, Mein. Ind. Mus. i, 
p. 217, pi. xiv, fig. 44, text-fig. 24. 

Length 65 mm.; diameter l|-2£ mm. Segments 91. Colour in 
general grey, clitellum dark brown. Prostomium indistinctly 
tanylobous. Dorsal pores distinct only in the middle and 
.posterior parts of the body. Setae not closely paired in general, 



Fig 22*2 .—Eutyphceus annandalei Mich.; spermathoca; X 8. 

the ventral behind the clitellum most closely; behind clitellum 
aaiab:bc:cd=* 8:4:10:5; immediately m front of clitellum 
ab almost equals cd, and the ventral setae (a and b) here are 
somewhat enlarged ; dd = half the circumference. Clitellum 
ring-shaped, xiii-xvii (=5), but wanting ventrally on xvii. 
Male pores as transverse slits on huge transversely oval, almost 
circular papillae, the centres of which are in a or somewhat 
lateral to this. Spermathecal pores in 7/8, transversely oval 
slits between b and c, laterally reaching the latter line. Oopu- 
latory organs as paired transversely oval areas in 13/14 and 
14/15, in the line of the ventral pairs of set®. 

Septum 4/5 strong, 5/6 very strong, 6/7 and 7/8 wanting, 
8/9 scarcely strengthened, 9/10 and 10/11 moderately strong. 
A large gizzard between 5/6 and 8/9. Calciferous glands large, 
laterally placed, in xii, closely united with the oesophagus. 
Testes and funnels free in x and xi, those of x smaller than 
those of xi. Seminal vesicles two pairs, in ix and xii-xviii, 
much incised. Prostates very long, extending backwards to 
.about xxiii, much bent or coiled, not forming a compact mass ; 
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<Luct thin, relatively rather long though much shorter than the 
glandular part, describing some large loops; vasa deferentia 
notably thick. Penial setae strong, ca. 20 p thick (points all 
broken). Spermathecal ampulla nearly globular, with trans¬ 
verse folds in the walls; duct somewhat thinner and shorter; 
diverticula two, opening into the duct opposite to each other, 
longer than broad, with a short stalk and one or two globular 
seminal chambers (text-fig. 222). 

Remarks. Michaelsen’s two accounts differ as regards tbe 
situation of the male pores; I have taken the one (from 
the earlier paper) which corresponds with the diagrammatic 
figure of the external characters. 

The species is closely related to incommodus ; I keep it separate 
on account of the two stalked diverticula (in incommodus the 
' diverticulum forms a frill round the duct). 

Distribution . Bhim Tal, Kumaon Dist., W. Himalayas. 


3. Eutyphceus bishambari Stqrfi. 

1914, Eutyphcens bishambari , Stephenson, Itec. Ind. Mus. x, p. 355, 
pi. xxxvi, tigs. 10,31. 

Length 180 mm.; maximum diameter 5£ mm. Segments 164. 
.Colour dark brown dorsally, with purplish strip in middle line, 
pale grey ventrally. Prostomium a minute projection within 
the mouth aperture; a pair of longitudinal grooves dorsally on 
segment i, diverging as they approach groove 1/2. Secondary 
annillation on some of anterior segments, but not extending as 
far as clitellum. Dorsal pores from 11/12; none on clitellum. 
In general ab=%aa=fbc=fcd; in front of clitellum ab =|<ca 
and is somewhat less tha/i $d ; dd=6 of circumference. Clitellum 
includes £ of xiii and # of ivii (=4); set® visible. Male pores 
conspicuous triangular pits, the "narrowest angle internal, margins 
puckered; centre of pit between a and 6, the pit extending 
rather beyond these lines; penial set® project close to outer 
margin of aperture. Sperinatheen} pores slit-like, centre between 
b and c, rather nearer b ; the whole slit extending from c to 
rather inside b. Copulatorv organs as three pairs of eye-like 
markings on 18/19 and the two following grooves, their centres 
in or just internal to 6; on xvi, behind the set®, a V-shaped 
depression, median, the legs of the V rather wide apart, rather 
broadened at their anterior separated ends; in these broadened 
ends a pair of small round papill®; these ends of the V just 
behind the ventral set® on each side. 

Septa, calciferous glands, and anterior male organs as usual in 
the metandric species. Gizzard comparatively small, subglobular. 
Male funnels contained in a common sac. Seminal vesicles 
extend forwards to the level of 10/11, and backwards to that 
of 14/15 by bulging backwards septum 13/14: deeply lobed and 
flattened against the sides of tbe gut. Prostates large, occupying 
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xvii-xx ; duct much coiled and of considerable length, narrow ftt? 
first but soon bepoming stouter and more muscular, widest in 
the middle of its course. Penial setae 4 mm. long, 3fyi thick at 
the middle; almost straight for the greater part, the terminal 
0*25 mm. bent at an angle of 120°, and a second, much sharper 
kink, not in the same plane as the first, Ol mm. from the tip ; 
short transverse rows of fine sculp tarings near the free end. 
Spermathecnl ampulla elongated egg-shaped ; duct broad and very 
short; diverticula two, one smaller, on the posterior and inner 
side of the duct, the other larger, on the outer; the smaller has 
about six seminal chambers, the larger more numerous chambers 
the chambers only slightly separated externally. 

liemarlcs . The “much sharper kink” near the tip of the penial 
set® appears from the figure to be perhaps abnormal—due to the 
doubling up of the softened extremity within the setal sac. 

Distribution . Pusa (Bihar). 

4. Eutyphceus comillahnus Mich . 

1907. Eutyphaeus comillahnus, Michael sen, Mt. Mils. Hamburg, 
xxiv, p. 187, text-tig. 30. 

1909. Eutyphceus comillahnus , Miclmelson, Mem. Ind. Mus. i, p. 242, 
pi. xiv, figs. 49, 50 ; text-fig. 3(5. 

Length 90 mm.; diameter 3-4 mm. Segments ea. 240. Colour 
in general yellowish grey, anteriorly with violet-grey tints. Pro- 
stomiuin tanvlobous, first segment very long. Dorsal pores from 
11/12. Set® all ventral, paired, the ventral closer than the 
lateral; on xviii cut ; ab ; be : cc?=3:1:4 ; 3; towards the head the 
ventral set® become somewhat separated, =3: 2: 4:5; towards 
hinder end aa becomes larger, = ti : # 3: 5 : 4; dd greater than half 
of circumference. Clitellum ring-l&imjml, xiv- xvii (= 4). Male 
pores about in set® aa being vei#mj$r qpch other in the anterior 
part of the body ; pores suriu)unA|^)yja^ransversely oval scarcely 
depressed common area, not sharpf^ijMEered, somewhat glandular. 
Female pores on a median ventral transverse glandular area in 
front of setal zone of xiv. Spermathecal pores in 7/8, just out¬ 
side a . Copulatory organs as transverse glandular cushions on 
12/13 and 13/14, each apparently formed by the fusion of a pair, 
that on 13/14 narrower than the one in front of it. 

Septa and caiciferous glands as usual. Gizzard large. Intestine¬ 
beginning in xv (?). Last hearts in xiii. Large male funnels in 
globular testis sacs which are united in the middle line. Seminal 
vesicles broad, much incised at the margins, extending back 
to xiv. Prostates with moderately long coiled glandular part, 
occupying three segments; duct relatively short, hardly 2 mm. 
long, nearly straight or slightly undulating ; the w'hole organ much 
smaller than in other species of the genus, Vasa deferentia 
relatively very thick. Spermathecal ampulla irregularly sac- or 
pear-shaped; duct short and narrow; diverticula two, simple,, 
hardly narrowed at base, unequal in size, the larger nearly as long. 
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as ampulla (text-fig. 223). Penial set© (text-fig. 224) ca. 2 mm. 
long and 40p, thick in the middle, nearly straight proximally, 
somewhat bent in the distal fourth ; tip simple, rather blunt, seta 




Fig. 223 .—Eutyphmts comillnhnus Fig. 224 .—Eutyphmts comillahnus 
Mich.; spermatheca; X 12. Mich.; distal end of penial seta , 

X ca. 200. 

somewhat broadened just proximal to tip ; ornamentation begins 
proximal to the broadening and extends over distal fourth of shaft, 
as irregular transverse rows of moderately large triangular teeth. 

Distribution . Comillah, Chittagong Dist. 


5. Eutyphceus foveatus {Rosa). 

1890. Typhceus foveatws x Rosa, Ann. Mas. Genova, (2) ix, p. 389. 

1900. Duty plums foveatus , Michaelsen, Tier, x, p. 323. 

1901. Typlums foveatit *, Beddard, P. Z. S. 1901, i, p. 206. 

Length 170-180 mm.; diameter 5 mm. Segments 150-170. 
Prostomium retractile or absent. Dorsal pores from 11/12. Seim 
all ventral; aa greater than 6c, be greater than ed , and cd—2ab 
throughout the body. Male pores in a median fossa more or less 
hexagonal in shape, margins thickened, especially laterally, where 
the lossa extends to the line of 6. Female pores each in front of 
and a little internal to a on xiv. Sperniathecal pores in 7/8, in 6. 

Septa 4/5, 5/6, 8/9-10/11 thickened. Gizzard large, in the 
form of a flattened bulb, .between 5/6 and 8/9. Seminal vesicles 
one pair, much lobed. Prostates much coiled; duct forms a 
curve with its concavity facing towards the middle line. Sperma- 
thecse with two simple diverticula on the duct, which is somewhat 
swollen. Penial set© numerous, strongly curved, ending in a 
simple conical point; distal end ornamented with irregularly 
scattered small points. 

Distribution . Rangoon* 
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6. Eutyphceus gammiei (Betid.). 

1888. Typhous gammii, Beddard, Quart. J. Mic. Sci. xxix, p. Ill, 
pi. xii, figs. 1-9, pi. xiii, fig. 1. 

]900. Eutyphceus gammiei, Michaelsen, Tier, x, p. 323. 

1901. Typhcvus gammii , Beddard, P. /. S. 1901, i, p. 205. 

1907. Eutyphceus chittagougianus , Michaelsen, Mt. Mus. Hamburg, 
xxi v, p. 181, text-fig. 25. 

1909. Eutyphceus chittagongianus , Michaelsen, Mem. Ind. Mus. i, 
p. 231, pi. xiv, fig. 54, text-fig. 31. 

1914. Eutyphceus kempi -j- E. koboensis -f- E. may uus, Stephenson, 
llec. Ind. Mus. viii, pp. 401, 404, 408, pi. xxvii, figs. 18-21, 
23,24. 

1920. Eutgphams chittayonyianus , Stephenson, Mem. Ind. Mus. vii, 
p. 241. 

Length 182-405 mm., in general about 250 mm.; maximum 
diameter 7-10 mm. Segments 195-263; iv and v biannular, vi 
with two chief and two subsidiary furrows, succeeding segments 



Fig. 225 .—Eutyphceus gammiei (Bedd.); genital area; y, genital markings 
(“copulatory organs”); x , anterior limit of cliteilum; cf, male 
aperture; $, female aperture. 


as far as cliteilum primarily triannular, with secondary grooves on 
first and last annuli. Colour in general grey or a medium olive 
dorsally, pale or a light olive-green laterally and ventrally, some 
specimens unpigmented. Prostomium indistiuct. Dorsal pores 
from 10/11 or 11/12. Set© small, sometimes absent from the 
first four or five segments; paired, but not closely; behind 
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•clitellum in general <tb = ^aa = ^—|6c= §-|cc£; in front of ditellum 
a 6=g aa =i| 6c= icd ; <&Z=ca. f of circumference. Clitellum ring- 
shaped, |xiii-xvii (=4,|), slightly variable. Male pores (text-fig. 
225) in deep trans\er&6 pits or groove*, with their centres in 6; 
or in a large transverse furrow extending across the ventral 
surface. Female pores on small transversely elongated glandular 
areas in front of setal zone of xiv ; 1 he two areas nearly meet in 
the middle line, and extend outwards as far as 6. Spermathecal 
pores as small slits midway between 6 and c , or on the outer side 
of 6, or even in 6. Copulatory organs as unpaired transversely 
elongated areas, when best marked appearing as clean-cut de¬ 
pressions sometimes containing low, flat papillae; they may be 
constricted in the middle so as to appear dumbbell-shaped, or 
one-half the dumbbell may be absent, the marking being then 
confined to one side; extraordinarily variable in distribution, 
commonest on 20/21 and 21/22, may occur on 19/20 and 22/23, 
occasionally more anteriorly, 10/11 and 13/14, and may perhaps 
be absent altogether. 



Fig. 227.— Eutypha'mgummici (Bedd.); 
distal end of penial seta; 
X ca. 175. 

$epta, calciferous glands, and last heart as usual. Gizzard 
large. Male funnels enclosed in a common testis sac (? sometimes 
double). Seminal vesicles extend back as far as xiv, xv, or xvi, 
with lobed margins. Prostates with long glandular part, much 
bent, reaching back to xx; duct thinner, especially at octal end, 
relatively long, looped with the bend forwards. Spermathecal 
ampulla an irregular sac, duct very short and thick, practically 
absent, so that the auipulla is attached to the body-wall by a 
portion of its under surface and is practically sessile ; diverticulum 
single, broad, fan-like, notched along its free edge, the notches 
separating from 6 to 20 seminal chambers; or the series of 

2f2 
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chambers may be divided into two groups (text-fig. 2-6). Penial 
setae (text-fig. 227) 2-5 imu. long, 26-40 p thick, shaft with a 
slight S-shaped curve, tapering towards distal end; the tip, which 
may be variously bent or hooked, is typically broadened or spoon¬ 
shaped, but often softened and hence distorted ; ornamentation of 
densely crowded rows of fine dots or teeth covers distal portion of 
seta except extreme tip. 

Remarks . A very variable species; it was the examination of 
specimens from two places in the Garo Hills and tw r o places in 
Darjiling District that first directed my attention to the width 
of variation, and to the fact that one or more of my species from 
the Abor Country would have to be merged in it. 

Beddard in his original description appears to have made a 
slight error in the numbering of the segments ; the thickened septa 
are 8/9-10/11, and the last heart is in xiii, as usual; the extent 
of the seminal vesicles should doubtless be xi-xviii (not x-xvii). 

Distribution. Coinilla, Chittagong Dist.; Garo Hills, Assam ; 
Darjiling Dist. and Abor Country, E. Himalayas. 

7. Eutyphceus gigas Steph. 

1917. Eutyphceus ipgas % Stephenson, llec. Ind. Mas. xiii, p. 408, 
pi. xviii, figs. 28 -30. 

1919. Eutyphceus y iff as, Stephenson and Prasliad, Tr. llov. Soc. 
Edin. hi, p. 4(J5, pi. iig. 7. 

Length 250 mm.; diameter beliiud clitellum 9 mm. Segments 
212; iv biannulate, v and vi triaunulate, vii with four and \iii 
with five annuli; the rest up to the clitellum with five or even 



more annuli. Colour purplish brown dorsally, with darker median 
stripe, pale ventrally. Prostomium minute, prolobous. Dorsal 
pores^from 11/12. Set© paired; in front of clitellum 
aa^lcd, a a = 6c, and of circumference; behind clitelium 

a&=|aa=jj-fccZ, aa greater than be , and c?d=f of circumference; 
behind middle of body «6=|aa=|<;f/, aa=l$bc, and dd is little 
more than half of circumference. Clitellum includes nearly half 
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xiii and extends back to include xvii (=nearly 4i). Male pores 
(text-fig. 228) as transverse slits on papilla) within large circular 
pits, the centres of the pits in line with b ; the papilla being in the 
lateral part of the pit, the middle of the pore is rather outside b. 
Female pore seen only on left side, in front of ab. Spermathecal 
pores^ small, slit-like, just outside 6, in 7/8. Genital markings in 
15/16 as a pair of transverse depressions, pointed at both ends, 
almost meeting each other in the middle line; also a pair of small 
oval areas on the hinder part of xvi, behind ab, each surrounded 
by a narrow groove and somewhat depressed in the middle. 

Septa, oalciferous glands, and vessels as usual in metandric 
species. Gizzard large, firm, and subspherieal. Intestine begins 
at xv; in xx'iii a pair of caeca like those of Pheretima. Micro- 
nepbridia behind elite]linn in regular transverse rows, one row in 
each segment, and about a dozen nepbridia on each side. Testis 



Fig..229 .—Evtyphams gigcis Stepli.; 

spormatheea; the dotted hues 
indicate the portion of the under 
surface which is attached to the 
body-wall. 



Fig. 230 .—•Eutyphmta gigas Steph.; 
distal end of penial seta; 
X 160. 


sacs in xi. Seminal vesicles extending forwards to 10/1L and 
bulging back 12/13 to the level of 13/14. Prostates extend back 
to xx; duct one-third the thickness of the glandular portion, firm 
and shining, in many coils and loops. Spermathecao (text-fig. 229) 
antero-posteriorly elongated sacs, irregular in shape, attached to 
parietes by a broad base, in front of and behind which the sac 
projects; no separate duct; diverticula two, each a compound 
sac with 12-20 chambers, attached to base of ampulla by a stout 
stalk. Penial set® (text-fig. 230) 5*3 nun. long, 50 fi thick near 
base, shaft slightly bowed towards tip, tapering rather rapidly to 
a fine point; distal portion (except extreme tip) ornamented with 
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very numerous and densely crowded transverse markings, each 
consisting of a few points set side by side. 

Distribution . Eangamati, Chittagong Hill Tracts, Bengal. 

8. EutyphoBUS ibrahimi Steph. 

1914. Evtuphceus ibrahimi Stephenson, llec. Ind. Mus. x, p. 357, 
pi. xxxvi, fig. 12, 

Length 70 mm.; maximum diameter 3 mm. Colour light olive- 
green, with browner tinge anteriorly. Segments 185. Prostomium 
tanylobous, sides of tongue parallel. Dorsal pores from 12/13. 
Behind clitellum ab approximately =scc/= $—§<«<= -\bc ; in front of 
clitellum «6==iart=|6c== slightly less than cd; thus pairing is 
rather closer behind than in front of clitellum ; dd= : j of circum¬ 
ference. Clitellum indefinite. Male pores just external to b , on 
small papillae, on the outer side of each of which is a slightly 
raised h or s e >hoe-shaped ridge, partly surrounding the papilla, 
with the concavity of the horseshoe inwards. Female pore 
apparently single, on the left sulo in front of seta a of xiv. 
Hpermathecal pores small, in o in 7/8, with tumid lips. No genital 
markings. 

Septa (probably), calciferous glands, and last heart as usual. 
Gizzard of moderate size, cylindrical, intestine begins in xv. 
Male funnels apparently enclosed each in a separate sac. Seminal 
vesicles a single pair, flattened against the alimentary canal. 
Prostates of moderate size. Spermathecae small; ampulla small, 
ovoid; duct short, broad, about as long and nearly as broad as 
ampulla; diverticula two to four; rounded knobs at the upper 
part of the duct, none attached to anterior side of duct. Penial 
setae ca. 2 nun. long, 20 p in maximum thickness, the whole curved 
through about a quarter of a circle ; distal end spoon-sliaped, with 
curved tip, slightly constricted proximal to the spoon ; ornamenta¬ 
tion of fine hairs distal and proximal (mainly proximal) to the 
constriction ; apparently a faint longitudinal grooving immediately 
distal to the constriction. 

Remarks. Only a single specimen came to hand, and that in bad 
condition and possibly not fully mature. Probably the first septa 
should be 4/5 and 5/6, as in other species, not as given in the 
original, 5/6 and 6/7. The hairs on the penial setae might be 
called fine spines. 

Distribution. Kapurthala, Punjab. 

9. EutyphoBUS incomxnodus ( Bedd .). 

1901. Typhosus incommodus , Beddard, P. Z. S. 1901, i, p. 200, 
text-figs. 56, 57. 

1909. Eutyphceus incommodus^ Michaelsen, Mem. Ind. Mus. i, p. 222. 

1910. Eutyphceus incommodus , Michaelsen, Abh.Ver. Hamburg, xix, 

p. 90. 
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1914. Eutyphceus incommodw , Stephenson, Rec. Ind. Mus. x, 
p. 349, pi. xxxv i, rig. 8. 

1916. Eutyphccus incommodus, Stephenson, Rec. Ind. Mus. xii, 

p. 342. 

1917. Eutyphncus incommodus, Stephenson, Rec. Ind. Mus. xiii, 

p. 408. 

1920. Eufyphwus incommodus , Stephenson, Mem. Ind. Mus. vii, 
p. 240. 

Length 90-112 mm.; diameter 4 mm. Segments 124-162; 
first three simple, next three biunnulate, rest of preclitellar seg¬ 
ments triaimulate, and so also those behind clbellum. Colour 
brownish olive. Dorsal pores from 11/12 or 12/13. Prostomium 
combined pro- and epilobous, or combined pro- and tanylobous. 
Set® all ventral; in middle of body ah = or -hui—^hc—^ed ; in 
front of genital region ab=:^aa=^-^bc=^cd or more. Clitellum 
embracing jj, or all of xiii to xvii or -^xviii (ca. 5). Male 
pores m line with />, on circular papilla) which are limited by 
grooves round their bases. Female pores in front of set® a . 
Spermathecal pores slit-like, in 7/8, between b and c. Genital 
papill® four pairs, close to the posterior border of their respective 
segments, on xni xvi (almost on grooves 13/14 10/17), almost 
circular, with a rim of white surrounding a darker central area,in 
ah, their diameter equal to ah. 

Septa 4/o,• 5/6, 8/9-10/11 strengthened, 6/7 and 7/8 absent; 
11/12 present. Gizzard large. Calciferous glands in xii and 
extending into xi also. Intestinal c®ca in middle of body. Last 
heart in xiii ; dorsal vessel continued forwards on to pharynx. 
Testes and funnels free in x and xi, those m x usually smaller 
than those in xi, or perhaps occasionally absent. Seminal vesicles 
in ix and xii, the latter the larger. Prostatic duct much thinner 
than glandular part, short, bent once or twice. Spermathecal 
ampulla large, globular; diverticula forming a complete frill of 
seminal chambers round the duct. Penial set® 1 mm, long, 
almost straight, distal end curved slightly, terminal portion faintly 
ornamented with short transverse rows of line points; bluntly 
pointed, with a slight bulbous swelling at the end. 

Distribution. Rawal Pindi, Iloshiarpur Dish, Ambala (Punjab); 
Rurki, Agra (U.P.); Bharat pur (E. Raj pu tana); Pusa (Bihar); 
Calcutta, Rajmahal (Bengal). 

a. var. fulgidus ( Steph.). 

1916. Eutyphccus annandahi var. fulyidus , Stephenson, Rec. Ind. 

Mus. xii, p. 342, pi. xxxiii, tig. 34. 

Length 56 mm.; maximum diameter 4 mm. Segments 164. 
Unpigmented, clitellum a light brownish grey. A number of 
preclitellar segments raultiannulate. Prostomium combined pro- 
and tauvlobous. First dorqal pore in 11/12. Behind clitellum 
ab=sfyaa =* nearly ibc= rather less than cd ; in front of clitellum 
Clitellum saddle-shaped, or at least much 



440 


MEGASCOLECIDAS. 


less marked ventrally, includes f of xiii and $ of xvm (==5). Male 
pores on penis-like porophores which take up the whole length or 
the segment, as transverse slits on the summits, their centres m 
line with b or the interval ctb. Sperinatlieeal pores in //8, between 
b and c , rather nearer b. Copulatory organs in or rather just in 
front of 13/14, 14/15, and 15/10, sometimes also on 10/17, i n ab. 

Septum *1/5 thin, 5/0 moderately thickened, next two missing, 
8/9 thin, 9/10 and 10/11 considerably thickened, 11/12 normal. 
Gizzard subspherical. Calciferous glands only discovered on 
opening the oesophagus, in xii. Testes and funnels in x and xi, 
those in x not vestigial. Seminal vesicles in ix and xii, the 
anterior of moderate size and lobulated, the posterior extending 
back through xiii arnl xiv, or bulging back the septum 12/13. 


Fig. 231.— Eufyphcnis incommocl us (Bedd.) yar. July id us; 
distal end of penial seta. 

Prostates begin behind in xix. Spermathecal ampulla large, 
globular, aud sessile; no duct; diverticula numerous, attached in 
a complete circle round the base of the ampulla, 8-15 in number, 
each tree from the others or bound up with them by connective 
tissue. Penial setae (text-fig. 231) 0*9 mm. long and 17 /* thick in 
the middle ; shaft slightly curved, tip bluntly pointed; ornamenta¬ 
tion of short transverse rows of fine points over the tip and distal 
part of the shaft. 

BemarTcs . The distinctions between this form and the type of 
the species are not great—the colour, the shape of the tip of the 
penial setae, and the considerably greater extent of the ornamenta¬ 
tion in the present form are the chief. 

Distribution . Anwarganj, Cawnpore Dist. 
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10. Entyphceus manipurensis Steph. 

1921. Eutyphceus manipurensis , Stephenson, Rec. Ind. Mus. xxii, 
p. 768, p], xxviii,fig. 11. 

Length 120 mm.; diameter 5 mm. Segments 162; after the 
first few the segments are divided by secondary furrows, tri- 
annular behind the clitellum, and some segments in front of the 
clitellum still further subdivided. Colour dark grey. Prostomium 
tanylobous. Dorsal pores from 10/11. Setae paired; in middle of 
body ab=f~aa=?ibc=%cd ; behind clitellum a6=-|aa=|6c=-fcc?; 
in front of clitellum ab = ^aa = ibc= \cd ; dd=% of circumference. 
Clitellum includes gxiii-gxvii ( = 4£). Male pores on prominent 
round papillae, on xvii between a and b ; a trench round each 
papilla, the outer margin of the trench slightly swollen and in¬ 
dented. Ventral surface of xvi depressed and fissured; genital 
markings usually present as oval areas with raised margin, in, 
behind, or in front of the setal zone, their number varying, 3-6 



Fig. 232. —Kutyphoehs manipurensis Steph.; distal end 
of penial setu ; X ca. 150. 


in all. Spermatbecal pores in 7/8, with centre in ab . Small 
papillae variously in spermatbecal region, behind the apertures, or 
midventrally on viii or ix. 

Septum 4/5 slight!}*", 5/6 much thickened; 8/9 the next, some- 
what thickened, 9/10 considerably so, 10/11 very stout; 11/12 
present, thin ; 8/9 and 9/10 displaced backwards. Gizzard large. 
Calciferous glands as usual in the genus. Last heart in xiii; 
dorsal vessel continued forwards on to the pharynx. Micro- 
nephridia behind elitellum in a single row per segment. Two 
pairs of funnels, apparently free, in x and xi. Seminal 
vesicles in ix and xii or xii-xiii. Prostates a close coil; duct 
also coiled, narrower than glandular part, only slightly shining. 
Spermatbec® as ovoid sacs, sessile on parietes; diverticulum 
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single, sessile, slightly lobulated, one-third as broad and half a& 
high as ampulla. Penial set© (text-fig. 232) 1*5 mm. long, shaft 
straight, tip slightly curved, tapering to a blunt point, a number of 
tine triangular teeth on the tip. 

Distribution . Manipur,' Assam. 

11. Eutyphceus masoni (A. G. Bourne). 

1889. Typhmis masoni , Bourne, J. Asiatic Soc. Bengal, lviii, 
p. 112, pi. iii, figs. 1-3. 

1895. Typhcem masoni , jfrddard, Monog. p. 474. 

1900. j Eutyphaus masoni , Miclmelsen, Tier, x, ]). 323. 

1901. Typhwm masoni Jleddard, P. Z. 8. 1901, i, p. 202, text- 

tip- 58. 

1907. Eutyphccus bastianus -f E. andersoni, Michaelsen, Mt. Mus. 
Hamburg, xxiv, pp. 183, 185, text-figs. 27, 28. 

1909. Eutyphccus baa turn us -f E. andersoni , Micliaelsen, 3Iem. 

lnd. Mils, i, pp. 230, 238, pi. xiv, figs. 40, 41,58-01, text- 
figs. 33, 34. 

1910. Eutyphtvus bastianus , Micliaelsen, Abb. Yer. Hamburg, xix, 

p. 91. 

1910. Eutyphwus bastianus, Stephenson, Bee. lnd. Mus. xii, p. 342. 
Length 130-220 mm.; diameter 44-6.} mm. Segments ca. 
215. Colour dorsaliy dark violet-grey, ventrally dark grey. 
Pro8tomium tanvlobous. Segments in front of elitellum multi- 
annulate from in onwards, those just in front of clitellum with as 



Fig 233.— Eufi/phoms masoni (A. G. Bourne); 
under side of spermatheca , X 8. 



Fig. 234 .—Eutyphaus masoni 
(A. G.Bourne); distal end of 
penial seta (flat side); X 200. 


many as seven annuli. Dorsal pores not visible in front of 
clitellum. Setae rather small, widely paired to almost separated ; 
behind clitellum aZ>=f«o=g6c= or is slightly less than cd ; at 
ends of body qb=§aa=lc and cd or nearly. Clitellum ring- 
shaped, somewhat less prominent ventrally, ^xiii-xvii (= d|). 
Male pores approximately in ab, in deep grooves, each of which is 
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surrounded by a broad wall forming three-fourths of a circle, open 
in front. Genital markings as paired oval areas on 15/16 in ab y 
16/17 in a or ab n more rarely on 14/15 and 18/19, sometimes on 
9/10, 19/20 and 20/21 in ah. Spermathecal pores in 7/8 between 
b and c . 

Septa and calciferous glands as usual in metandric species. 
Gizzard large. Typhlosole large, simple, with broad base, tri¬ 
angular in transverse section. Funnels in xi, enclosed in a 
common sac which extends forwards on each side to enclose the 
testes also. Seminal vesicles extend through several segments. 
Prostates long, glandular part much coiled; duct 6 mm. long, 
thinner than glandular part, winding irregularly. Spermathecal 
ampulla irregular, with broad short lobes and thick >ery short 
duct; diverticula two, opposite, hidden beneath ampulla, each 
consisting of about three rounded seminal chambers united on a 
common stalk (text-fig. 2:53). Penial setae (text-tig. 234) up to 
5 inm. long and 50 /a thick, very slightly curved, distal end not 
broadened but flattened, and on one side somewhat hollowed, 
ending in a simple triangular point; distal third, except extreme 
tip, beset with a large number of minute sculpturings, convex 
towards the tip of the seta, arranged in transverse rows, the 
appearance being that of fish-scales. 

Remarks. The chief difference between E. bastianus and antler- 
soni was the penial seta>; the condition described in andersoni 
was later recognized by Michaelsen as being an artificial production; 
a minor difference was that the setai interval aa—bc m andersoni . 

Michaelsen in 1910 suspected the identity of his species with 
E. masoni ; the difficulty was that Bourne said nothing about any 
ornamentation ol the penial setae; he also described two forms of 
these setae, but*one ot these is doubtless onlv an immature stage 
of the other. The sculpturing of the penial seta> is fairly fine, 
and may have been neglected bv Bourne ; it is always to be 
remembered that in the da\s of the earlier writers, it was 
not known what characters would ultimately be important 
for systematic distinctions (and therefore should be minutely 
described). I consider that the fact that I received specimens of 
Miclmelsen’s E. bastianus from Dehra Dun, the localitv from 
which Bourne and Beddard received E. masoni, turns the scales 
sufficiently in favour of the identity to warrant the above 
synonymy. 

Distribution. Debra Dun, Basti Dist., Bara Banki (United 
Provinces); Sirsiah (Muzaffarpur Dist., Bihar); Calcutta, Rajshahi 
(Bengal). 

12. Eutyphceus mohammedi Steph. 

1914. Eutyphceus mohammedi , Stephenson, Iiec. Ind. Mus. x, 
p. 350, pi. xxxvi, tig. 9. 

1920. Eutyphoeus mohammedi , Stephenson, Mem. Ind. Mus. vii, 
p. 241. 

Length 39-75 mm.; diameter 4 5 mm. Segments 149 ; some 
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preclitellar segments multiannular. Colour light grey, mid¬ 
dorsal purple streak anteriorly. Prostomiurn tanylobous, or com¬ 
bined pro- and tanylobous. Dorsal pores from 11/12. In general 
a,b=:$aa=$bc=%cd; in front of clitellum a&==f-|aa==^&c==|cd[; 
behind clitellum a/>==|rta=^-£&c==|c^; dd = rather less than § 
of circumference. Clitellum indistinct, |xiii-xvii (= 4|). Male 
pores in 6, on distinct papillae. Spermathecal pores external to b. 
No genital markings. 

Septum 4/5 slightlv, 5/6 moderately thickened, 6/7 and 7/8 
absent, 8/9—10/11 moderately thickened and close together, 11/12 
present and slightly thickened. Gizzard of moderate size. Calci- 
ferous glands as swellings of alimentary tube in xii and neigh¬ 
bouring part of oesophagus. Intestine begins in xv. Last heart in 
xiii; dorsal vessel continued forwards as far as pharynx, heart of xi 
with normal relations. Micronephridia few and of moderate size 
behind genital region, arranged in a transverse row in each seg¬ 
ment. Testes and funnels free in x and xi. Seminal vesicles 
small, in ix and xii. Prostates confined to xviii; duct in xvii, 
looped once, with convexity outwards. Spermatheeao very small, 
ampulla hemispherical, sessile on body-wall; a ring of seven 
diverticula round base. Penial set® small, 0*5 mm. long, 18 p in 
maximum thickness; shaft gently curved, curvature increasing 
towards tip, which is bluntly pointed; a few minute triangular 
teeth near tip. 

Bemarlcs . The description raises the suspicion that the speci¬ 
mens were not fully mature, and that they may belong to 
E. incommodns ; perhaps the penial setae will distinguish them—in 
the present form there is no swelling of the tip, and the extent of 
the ornamentation is rather more limited (c/. the two figs, on 
pi. xxxvi, Kec. Ind. Mus. x). The absence of genital markings in 
the present case might be paralleled bv their absence in E. benga- 
lensis , which 1 have shown to be a form of wallow, I confess to 
being doubtful, and should not be surprised if further investi¬ 
gations show that the present form is to be united with 
E '. incommodus. 

Distribution, llawal Pindi; Allahabad. 

13. Eutyphoeus nainianus Mich, 

1907. Eutyphoeus nainianus , Michael,sen, Mt. Mus. Hamburg, xxiv, 
p. 177, text-fig. 21. 

1909. Eutyphwns nainianus, Miehnelsen. Mem. Ind. Mus. i,p. 225, 
pi. xiv, fig. 04, text-tig. 27. 

Length 60 mm.; diameter 3-4£ mm. Segments 138. Colour 
grey. Prostomiurn tanylobous, tongue broader behind. Seta) not 
closely paired, at hinder end separated; in postclitellar region 
a a : ab : be : c(/=7 : 4: 6 : 5; dd~ ca. | of circumference. Dorsal 
pores inconspicuous, only seen behind clitellum. Clitellum ring- 
shaped, xiii-xvii (=5). Male pores on very prominent almost 
circular papilla), the centres of papillae in b or nearly so. Female 
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pores just iu front of setae a of xiv. Spermatheeal pores in or 
rather internal to c. A transversely oval area in 16/17, extending 
slightly beyond a on each side, surrounded by a whitish wall, and 
divided down the middle by a similar wall. 

Septa and calciferous glands as usual in metandric species. 
Gizzard large. Intestine begins in xiv (? xv). Large funnels in 
xi, enclosed in a common sac, which extends upwards at the sides- 
of the segment. A pair of seminal vesicles extending backwards 



Fig. 235 .—Eutyphoeub minianus Mich., spennntkecu ; X 10. 


to xx, constricted by the septa. Glandular part of prostate large, 
occupying about four segments;' duct muscular, narrower than 
gland, relatively long, looped, the loop extending laterally. 
Spermatheeal ampulla nearly globular; duct very short, about 
half as thick as ampulla ; diverticula in two groups of small round 
chambers, which form an incomplete circle round the base of the 
ampulla, interrupted at tv\ o points (text-fig. 235). No penial setae. 

Distribution. Naini Tal, Kumaon List., W. Himalayas. 


14. Eutyphceus nepalensis Mich. 

1907. Eutyphceus nepalensis, Michael sen, Mt. Mus. Hamburg, xxiv, 
p. i 76, text-tiir 20. 

1909. j Eutyphceus nepalensis , Michaelsen, Mem. Ind. Mils, i, p. 233, 
pi. xiv, tig. 37, text-tig. 26. 

Length 110-140 mm.; diameter from 6 mm. in clitellar region 
to cu. 3*5 mm. at hinder end. (Segments 150-180. Colour 
greyish. Prostomium more or less distinctly tanylobous ; lateral 
borders of tongue not always distinctly different from the crowd of 
longitudinal furrows on i. Segments iv-x hi-, tri- or multiannular. 
Setae moderately large, especially the ventral setae of the ante- 
clitellar region; all ventral, all widely paired or separated; aa a 
little greater than be , be about the same tis ccZ, and a little greater 
than ab , a« = ca. 1|«6; cZ<Z=£-§ of circumference. Dorsal pores 
from 10/11. Clitellum less marked ventrally, xiii-xvii (=5). 
Male pores on thick transversely oval papilla?, the centres of 
which are a little lateral to b. Female pores in front of a of xiv, 
each surrounded by a whitish area. Spermatheeal pores eye¬ 
shaped, with centres in c. Genital markings as paired transversely 
oval cushions, between and extending outwards and inwards 
beyond a and b ; most constant on 15/16, usually on 19/20 and 
20/21, sometimes on 18/19, and unilaterally on 14/15 and 21/22. 
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Septa 5/6 and 8/9 very thick, the intermediate septa missing; 
S/10 and 10/11 somewhat thickened. Gizzard large, oblique. 
Calciferous glands as usual. Large funnels in xi, enclosed in a 
sac which appears to embrace the oesophagus as a ring. Seminal 
vesicles in xii. Prostates very long, occupying about six segments; 
duct long, muscular, describing irregular loops, thinner and 
shorter than the glandular part, but nevertheless about 20 mm. 
long. Spermathee® (text-fig. 236) very large; ampulla irregular, 
sac-like; duct shorter, conical, thicker entally where it is about 
half as broad as the ampulla, tapering ectally; diverticula as two 
groups, five or six in each group, each with short stalk opening 



Fig. 23 o.—Eutyphceus nepalensis Mich.; spermatheca; X 5. 

into ectal part of duct, most are simple, some divided into two 
seminal chambers, all small; in addition, at each side a much 
larger diverticulum, irregular and sac-like, stalked, opening into 
the ental end of the duct, or lower down amongst the true 
diverticula (? separated lobes of main pouch, functioning as 
accessory diverticula). No penial setae. 

Remarks . For a somewhat similar condition of an accessory 
ampulla cf. Oetochcetus paclipaharensis. 

Distribution. Chitlong, Little Nepal Valley. 


15. Eutyphceus nicholsoni ( Bedd .) 

1901. Typhosus nicholsoni , Beddard, P. Z. S. 1901, i, p. 195, text- 
figs. 54, 55. 

1907. Eutyphceus khani , Michaelsen, Alt. Mus. Hamburg, xxiv, 
p. 182, text-fig. 26. 

1909. Eutyphceus khani , Michaelsen, Mem. Ind. Mus. i, p. 233, 

pi. xiv, figs. 02, 63, text-fig. 32; E. provincialis (laps.), 
p. 219. 

1910. Eutyphoeus nicholsoni Michaelsen, Abb. Ver. Hamburg, 

xix, i). 92. 

1914. Eutyphceus nicholsoni , Stephenson, Rec. Ind. Mus. x, p.354. 
1916. Eutyphceus nicholsoni , Stephenson, Rec. Ind. Mus. xii, 
p. 342. 

Length up to 185 mm.; diameter up to 5*5 mm. Segments 
190—225; secondary annulatiou behind iii; in some preclitellar 
segments as many as four secondary annuli, behind clitellum 
three. Colour dorsally brownish to violet-grey, ventrally yellowish 
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•grey. Prostomium combined pro- and tanylobous. Dorsal pores 
apparently begin in front of clitellmn. Setae all ventral; ab : be : cd 
=3:5:4 behind cliteliura ; act less than be in front of, greater 
behind clitellum; setae present on clitellum. Clitellum ^xiii or 
all xiii to xvii (=4^ to 5). Male pores near together, surrounded 
by a common ridge, in a or even closer. Female pore single, on 
left side in front of seta a of xiv. Spermathecal pores in a. Genital 
papillae circular or slightly oval, in 15/16, close together, 
surrounded bv a common wall or groove, and separated from each 
other in the middle line by a groove; occupying most of the space 
between setal zones of xv and xvi, and laterally extending beyond 
•the line of 6. 


ft 



Pig. 237 .—Eutyphceus nichohoni Fig. 238 .—Entyphoeus nichohoni 

(Bedd.) ; spermatheca ; X 10. (Bedd.); distal end of penial 

seta; X 225. 

* 

Septa 4/5 and 8/9-10/11 very strong ; 5/6—7/8 absent. Calci- 
ferous glands and vascular system as usual in metandric species. 
Intestine begins in xv; intestinal pouches five pairs, beginning 
about lxxxiv. Testis sac common to the organs of the two sides. 
Seminal vesicles long, extending back to xiv, flattened, the margins 
somewhat lobulated. Prostates tightly coiled ; duct muscular, in 
an S-like curve, of fair length, much thinner than the glandular 
part. Spermathecal ampulla broad and short, somewhat lobed, 
the lobes showing a number of small lobular protuberances ; duct 
rather long (longer than height of ampulla), half as thick as 
ampulla,-narrower ectally; diverticulum fan-shaped, on outer 
side of duct, or double, each broad, with 3-5 seminal chambers. 
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Penial feetoe (text-fig. 238) about 4 min. long, 20/* thick, nearly 
straight; tip rather blunt; ornamentation of sparse indistinct 
triangular teeth (not always present). 

Remarks. A variable species; for example, I found that the 
papillae on 15/10 may or may not be surrounded by a wall, and 
that the male slits may be united in a single one. The penial 
setae, according to Michaelsen, may be shorter and thinner than 
given above; the tip appears otten to be sharply bent, almost 
looped (but it is common in the genus to find the tip soft and 
bent or deformed). I examined the female pores, and found the 
left present alone in nine, a large left with a small right pore in 
two, and no pores distinguishable in one. 

Distribution . Saharan pur, Lucknow, Bara Banki, and Basti 
Dist., United Provinces ; Kajmahal and Calcutta, Bengal. 


16. Eutyphceus orientalis ( Bedd .). 

1883. Typhosus orientalis , Beddard, Ann. Mag. N. II. (5) xii, 
p. 210, pi. viii, figs. 1,2, 4, 9-12. 

1888. Typhceus orientalis , Beddard, Quart. J. Mic. Sci. xxix,p. 117, 
pi. xiii, fig. 2. 

1895. Typhceus orientalis , Beddard, Monog. p. 473. 

1898. Typhceus orientalis , Fedarb, P. Z. S. 1898. p. 445. 

1900. j Eutyphceus orientalis , Michaelsen, Tier, x, p. 322. 

1901. Typhceus orientalis , Beddard, P. Z. S. 1901, i, p. 205. 

1922. Eutyphceus orientalis , Stephenson, Rec. Ind. Mus. xxiv, 

p. 437, text-lig. 3. 

Length 158-250 mm.; diameter 5-8 mm. Segments 192. 
Dorsal pores present behind clitellum. Seta) all ventral. Clitellum 
includes xiv and a small part of xiii to xvii (=more than 4). 
The male area, on xvii, presents a pair of bracket-shaped grooves 
([]), each overhung on its outer side by a thickened ridge ; male 
pores in the posterior corner of each bracket, a little outside b. 
Spermathecal pores slit-like, between b and c, but nearer c, the 
outer end of the slit reaching the line of c. Three pairs of genital 
papillae, intersegment^!, in front of the male pores, transversely 
oval, depressed in the centre; another pair in 18/19, sometimes 
papillae in 19/20 and 13/14; papillae in line with ab. 

Five glands, increasing in size backwards, on dorsal surface of 
intestine towards end of middle third of body, some or all bilobed 
(t. e. % one lobe on each side of the middle line). Seminal vesicles 
extend back to xv. Prostates as large coiled tubes; ducts thinner. 
Spermathecal ampulla an ovoid sac, with crenate margins; duct 
from under surface of ampulla, short, stout, muscular; two 
diverticula, one on each side, each with one, two, or three seminal 
chambers, join the main organ where ampulla passes into duct. 
Penial setae 2*5 mm. long, 26 p thick in middle, shaft almost 
straight; curved, bluntly pointed and flattened tip; ornamentation 
of closely set oblique markings along the borders of the distal end.. 
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Remarks, The original description states that septa 5/6 and 6/7 
are thickened; this may be a ^nistake for 4/5 and 5/6. The 
oblique ridges on the penial set© are described by Beddard as 
“ chevron-shaped ridges.” 

Distribution, Dehra Dun ; Calcutta. 

17. EutyphcBUs paivai Mich. 

1907. Eutyphocus paivai y Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 178, text-fig. 23. 

1909. Eutyplmus paivaiy Michaelsen, Mem. Ind. Mus i, p. 228, 
pi. xiv, figs. 38, 39, text-fig. 29. 

Length 195 mm.; maximum diameter 5 mm. Segments ca. 
220. Colour violet-brown dorsally, with darker middorsal stripe ; 
greyish laterally and ventrally. Prostomium tanylobous, borders 
of tongue parallel. Dorsal pores inconspicuous. Set© all ventral; 
aa : ab : be : cd= 3:2:3: 2-21; del greater than half of circum¬ 
ference. Clitellum ^xiii-xvii (=4^); ring-shaped, but less 
marked ventrally, and absent ventrally in xvii. Male pores in 
hollows, about in 6; surrounding parts of body-wall tumid. 



Fig. 239. — Eutyphoeus paivai Mich.; Fig. 240. — Eutyplmus paivai Midi.; 

sperwatheca; X 5. distal end of penial seta; X 250. 

Spermathecal pores as slits between b and c, nearer to b ; tumid 
patches in front and behind. Genital markings as paired trans¬ 
versely oval areas, in and slightly transgressing ab , on 15/16, 
16/17, and 18/19-22/23, seven pairs in all. 

Septa, calciferous glands and anterior male organs as usual 
in metandric species. Gizzard large. Intestine begins in xv. 
Seminal vesicles lobate, extending back to xvi. Prostates large, 
occupying segments xvii-xxi; duct thin, relatively long, describing 
several loops. Spermathecal ampulla irregularly sac-shaped, 
constricted (? constantly) in front of the middle, thicker behind; 
duct broad and short, from the under surface; diverticula three 
or four, in a single group, each irregularly sausage-shaped or 
stump-like (text-fig. 239). Penial set© (text-fig* 240) ca. 4 mm. 
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long and 32 p thick, scarcely bent, scarcely tapering distally; tip 
bent more strongly, flattened but not broadened; distal third of 
seta except extreme tip with densely crowded irregular transverse 
rows of fine teeth. 

Distribution . Pusa, Bihar. 


18. Eutyphoeus pharpingianus Mich. 

1907. 1Eutyphoeus pharpingianus , Michaelsen, Mt. Mus. Hamburg, 
xxiv, p. 177, text-fig. 22. 

1909. Eutyphoeus pharpingianus , Michaelsen, Mem. Ind. Mu9. i, 
p. 226, pi. xiv, figs. 56, 57, text-fig. 28. 

Length 130 mra.; diameter 4-4.} intn. Segments 118. Colour 
grey. Prostomium indistinctly tanylobous, small, retracted into 
buccal cavity. Dorsal pores from 11/12. Set® moderately large, 



Fig. 242. —Eutyphoeus pharpingianus 
Mich.; distal end of penial 
seta; x 225. 

the ventral paired, the lateral separated; cd=bcz=sl£ab=z%~$aa; 
dd=s$ of circumference. Olitellum xiii-xvii ( = 5); somewhat less 
•distinct venfcrally between the lines of setae a. Male pores on 
nearly circular papillae, about in b. Female pores in front of a of 
xiv. Spermathecal pores in 6. Genital markings as four pairs 
•of transverse slits or narrow areas, in ab , on hinder parts of xiii- 
xvi or in furrows 13/14-16/17. 

Septa and calciferous glapds as usual in mefcandric species. 
Oizzard large. Funnels in xi, perhaps enclosed in a common 
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testis sac. Seminal vesicles extending very far back, to xxxiii in 
the single specimen, broader and lobed in their anterior part, 
constricted by the septa. Prostates with very long and convoluted 
glandular part, occupying about four segments; duct thinner, 
relatively long, describing two loops, muscular. Spermathecal 
ampulla nearly globular; duct indistinct, very short, about half 
as broad as ampulla; diverticula as an interrupted circle of seminal 
chambers round base of ampulla in groups of twos, threes, or 
fours, or single chambers (text-fig. 241). Penial setae (text- 
fig. 242) ca. 1§ mm. long and 26 p thick, bent only in the distal 
part, scarcely tapering, tip simple and blunt; ornamentation 
beginning some distance above extreme tip, of sparse small 
irregularly toothed ridges or rows of short teeth. 

Distribution. Pharping, near Katmandu, Nepal Yalley. 

19. Eutyphceus quadripapillatus Mich . 

1907. Eutyphceus quadripapillatus , Michaelsen, Mt. Mus. Ham¬ 
burg, xxiv, p. 175, text-fig. 19. 

1909. Eutyphceus quadripapillatus , Michaelsen, Mem. ind. Mus. i, 

p. 221, pi. xiv, fig. 55, text-fig. 25. 

1910. Eutyphceus quadripapillatus , Michaelsen, Abh. Ver. Ham¬ 

burg, xix, p. 90. 

Length 60-70 mm.; maximum diameter 3f mm. Segments 
120-155. Colour in general yellowish green, with a light rose 
tint anteriorly. Dorsal pores from 11/12. Setae all ventral; in 



Fig. 243 .—Eutyphceus quadrifxtpillatus Mich.; spermatheca; X 8. 

general aa : ab : be : cd= 4: 2: 4: 3 in middle of body; cld=c a. | of 
circumference. Clitellum indistinctly saddle-shaped, at least in 
the hinder part; xiii or §xiii-xvii (=4g or 5). Male pores on 
prominent transversely oval papilla?, the papillae in ab and extend¬ 
ing somewhat outside b, their centre a little internal to 6. Pemale 
pores just in front of setae a of xiv. Spermathecal pores on 
small transversely oval papillae between a and 5, somewhat nearer 
to b . Genital markings as two pairs of transversely oval papillae 
or areas on 13/14 and 14/15 about in 6. 

Septum 4/5 strong, 5/6 very strong, 6/7 and 7/8 missing, the 
following septa as far as 11/12 scarcely strengthened, except 9/10, 
which is moderately strong. Gizzard large. Calciferous glands 
as usual in the germs. Intestine begins in xv. Testes and 
funnels in x and xi, apparently free; those of x much smaller than 
those of xi, but by no means vestigial. Seminal vesicles in ix 
and xii, the anterior pair confined to ix, the posterior extending 

2g2 
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back as far as xxx; both pairs much incised. Prostates with long* 
coiled and adpressed glandular part, occupying about three seg¬ 
ments ; duct thin, somewhat bent; sperm-ducts of one side unite 
towards their ectal end, pass the end of the prostatic duct on its 
outer side, and turn round to open into the same pore from behind* 
Spermatheca (text-fig. 243) with nearly circular and depressed 
ampulla; duct short and conical; about ten stump-like diverticula 
of different sizes, sometimes united two together at their bases* 
the whole forming a rosette round the duct, which may be inter¬ 
rupted more or less at two points, the rosette being then divided 
into two groups; in situ the diverticula are nearly hidden. No 
penial seta). 

Distribution . Sirsiah, Bihar; Saraghat and Calcutta, Bengal. 

20. Eutyphoeus scutarius Mich. 

1907. Eutyphoeus scutarius , Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 186, text-fig. 29. 

1909. Eutyphoeus scutanusj Michaelsen, Mem. Ind. Mus. i, p. 240, 
pi. xiv, figs. 51-53, text-fig. 35. 

Length 140-180 mm.; maximum diameter 5 mm. Segments ca. 
290. Colour greyish with violet tints at the anterior end. Pro- 
stomium indistinctly epilobous (?). Dorsal pores from 11/12. 
Setae all ventral, paired, but not closely; behind clitellum act : ab : 
be: cd=3 :1:3: 2; in front of clitellum ab larger (=3: 2:3:2) ; 
at posterior end cd nearly as large as be , but arrangement somewhat 
irregular; dd greater than half of circumference. Clitellum ring- 
shaped, ^xiii-xvii ( = 4£). Male pores a little lateral to b , each 
a small aperture surrounded by a ring-shaped wall. A median 
ventral male area of hexagonal form, including |xvi-£xviii and 
extending laterally nearly to c, the anterior and lateral bordera 
often marked by a wall; male pores in the lateral angles of the 
area; the ring-shaped walls of the pores connected by a transverse 
wall, the space between the transverse wall and the anterior wall 
of the area often depressed, so also sometimes that between the 
transverse wall and the posterior border of the area. A median 
ventral cushion just in front of male area on 15/16, transversely 
oval or hexagonal, extending from middle of xv to middle of xvi, 
and laterally reaching to midway between 6 and o; the cushion 
bordered by either a small wall or ridge, or by a furrow, according 
to the stage of maturity. Female pores just in front of and 
perhaps rather internal to set© a of xiv. Spermathecal pores in 
7/8 between b and c. 

Anterior septa as usual, except that 5/6 is extremely strong, 
almost as thick as the body-wall. Gizzard large; calciferous 
glands as usual. Intestine begins in xv. Funnels in a common 
testis sac in xi. Seminal vesicles extend back as far as xv. Pro« 
states with very long and much coiled glandular part, not forming 
a compact mass, reaching f back to xxiv; duct thinner, relatively 
long, describing one or two large loops; sperm-ducts pass round 
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outer side of end of prostatic ducts and bend forwards to open 
with them in a common pore. Spermathecal ampulla irregular, 
sac-like; duct short and narrow, arising from the under surface 
of ampulla about the middle of its length; diverticula two, oppo¬ 
site, simple or compound, hidden in the natural position (text- 
fig. 244). Penial set® (text-fig. 245) ca. 2 mm. long, proximally 



Fig. 245 .—Eutyphceus scutarius Mich.; 
penial seta; X 45. 

ca. 95 n thick, tapering very little, slightly bent in proximal half, 
more strongly bent distally; distal end simple, often irregular, 
apparently corrugated, fibrous; distal half of seta with densely 
crowded irregular transverse rows of fine teeth, not easy to 
detect on account of structure of seta. 

Distribution . Comillah, Chittagong District. 

21. Eutyphceus turaensis Steph. 

1920. Eutyphceus turaensis, Stephenson, Mem. Ind. Mus. vii, 
p. 244, pi. xi, figs. 48, 49. 

Length 100 mm.; maximum diameter 3*5 mm. Segments 17.1; 
secondary annulation in v-xi. Unpigmented, no difference be¬ 
tween dorsal and ventral surfaces. Prostomium small, tanylobous. 
Dorsal pores from 11/12. Setae enlarged on iii-vi, scarcely visible 
on ix and x; anteriorly behind clitellum 

ab as \aa » %bc « § eel; in middle of body ah as %aa = %bc as fyd ; „ 
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cld^z nearly § of circumference. Clitelluin very slightly marked, 
? xv-xvii. Male pores in a pair of narrow transverse depressions, 
which extend from inside a to outside 6, the pores in b . Sperma- 
thecal pores in 7/8 in b. Paint genital markings on 14/15,15/16, 



Pig. 246 .—Eutyphoeus turaensis Steph.; spermafcheca seen from above ; the sac 
is attached to the body-wall by the middle of its under surface. 

and 16/17, as slightly pigmented spots surrounded by circular 
grooves. 

Septa and calciferous glands as usual in metandric species. 
Gizzard barrel-shaped, intestine begins in xv. Dorsal vessel 




Pig. 247 .—Eutyphosm turacnsis Steph.; penial setae ; a , as seen as a 
whole, X 37; 6, tip more highly magnified, X ca. 180. 

ends at anterior end of gizzard (not posterior end, as usual in 
metandric species). - Testis sacs in xi, separate. Seminal vesicles 
large, indented, extending, back to the level of 14/15 by bulging 
back the septa. Prostates small, in xviii-xix, coils closely packed; 
duct scarcely narrower than glandular part, undulating, soft, not 
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shining. Spermathecal ampulla as an elongated sac attached to 
body-wall by a portion of the under surface; no distinct duct; 
diverticula tsvo, one on each side, attached to base of sac by n 
short and relatively stout stalk, each lobulated, with three or four 
seminal chambers (text-fig. 246). Penial set® (text-fig. 247) up 
to 1-5 mm. long, 35 fx thick, slightly curved in the distal half; 
tip bluntly pointed and rather claw-like; ornamentation as very 
fine dot-like markings over distal eighth or tenth of shaft, 
including tip. 

Remarks. Allied to E. chittayongianus, the internal anatomy 
being strikingly similar; the genital markings, however, are just 
on those grooves where they do not appear in that species. 

Distribution . Garo Hills, Assam. 


22. EutyphcBUs waltoni Mich. 

1907. Eutyphccus waltoni + E. hmgalensis, Michaelsen, Mt. Mus. 

Hamburg, xxiv, pp. 179, 183, text-fig. 24. 

1909. Eutyphocus waltoni-\-E. bengalensis , Michaelsen, Mem. Ind. 

Mus. i, pp. 229, 235, pi. xiv, figs. 45-48, text-fig. 30. 

1910. Eutyphccus waltoni, Michaelsen, Abli. Ver. Hamburg, xix, 

p. 91. 

1914. Eutyphccus waltoni , Stephenson, Rec. Ind. Mus. x, p. 352. 

1916. Euiy])hceus waltoni, Stephenson, Rec. Ind. Mus. xii, p. 342. 

1917. Eutyphccus waltoni. , Stephenson, Rec. Ind. Mus. xiii, p. 408. 

1919. Eutyphccus waltoni , Stephenson and Haru Ram, Tr. Roy. 

Hoc. Edin. lii, p. 447, pi. figs. 7, 8. 

1919. Eutyphccus waltoni , Stephenson and Frashad, Tr. Roy. Soc. 

Edin. lii, p. 405, pi. figs. 8-10. 

1920. EutypJuvus waltoni, Stephenson, Mem. Ind. Mus. vii, p. 243. 

1922. Eutyphccus waltoni, Stephenson, Rec. Ind. Mus. xxiv, 

p. 438. 

Length 90-230 mm.; maximum diameter 4|-6£ mm. Seg¬ 
ments 190-210. Colour brownish to violet-grey dorsally, with 
middorsal stripe behind elitellum ; laterally and ventrally yellowish 
grey. Prostoinimn tanylobous, sides of tongue parallel. Dorsal 
pores from 12/13 or 11/12. Set® rather small, paired but not 
closely; behind elitellum = %cd ; in front of elitellum 

and at hinder end setae nearly separated; all ventral, t?d=ca. | of 
circumference. Clitellum ring-shaped, but thinner ventrally; 
|xiii-xvii (=4.|). Male pores lateral to if not ih line with b, in 
deep slits or grooves which extend between and rather transgress 
the lines a and b. Female pores in front of and a little lateral 
to a. Spermathecal pores in 7/8, in c, in the centre of eye-shaped 
areas. Genital markings as transversely oval areas or glandular 
slits between the lines of the ventral setal couples, somewhat 
transgressing these limits; nearly constant on 15/16 and 18/19, 
often on 14/15 and 16/17, rarely on 19/20 and 20/21; sometimes 
a pair of organs of a rather different appearance—eye-shaped 
papillae—on 9/10. 

Septa, calciferous glands, and vascular system as usual in 
metandric species. Gizzard large. Intestine begins in xiv (? xv). 
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Intestinal caeca about the middle of the body. Funnels in xi, 
enclosed in a common testis sac. Seminal vesicles in xii. Pro¬ 
states very long, occupying about three segments; duct muscular, 
thinner and much shorter than the glandular part, about 6 mm. 
long. Spermathecal ampulla thick, sac-like; duct thin, about 
half as long as ampulla; diverticula two, abreast, not opposite, 
each of about four seminal chambers arranged in a fan-like manner, 
apposed to base of ampulla, but the attachment is to the duct 
(text-fig. 248). Penial setas (text-fig. 249) up to 4*7 mm. long, 



Fig. 249 .—Eutyphcms walioni Mich.; distal 
end of penial seta, X 400; a, omar 
mentation, X 3000. 

16thick, curved to form about a quarter of a circle; distal end 
•urved somewhat more strongly, broadened a little and hollowed 
on the concave side, and thus spoon-like, with a somewhat hooked 
tip; ornamentation of fine hair-like spines on convex side of 
distal end, irregularly but rather densely distributed (may not be 
identifiable as distinct spines, even with the oil immersion lens). 

Remark*. This species produces penial setae early, before the 
clitellum and genital markings appear; hence the description of 
E. bengalensis as a separate species (93). 

Stephenson and Haru Sam have studied the prostate (92), and 
Stephenson and Prashad the calciferous glands (91). 

Distribution . Hoshiarpur District, Delhi (Punjab) ; Debra Dun, 
Lucknow, Agra, Mainpuri, Fyzabad (TJ.P.); Pusa, Siripur (Bihar); 

Rajmehal, Calcutta (Bengal); Baroda, Ahmedabad, Navli 
<W, India); Gwalior (Centra! India). 
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6. Genus ERYTHR2E0DRILUS Steph. 

1915. Erythrceodrilus , Stephenson, Mem. Ind. Mus. vi, p. 100. 

1917. Hoplochcetella (part.) 4“ Erythrceodrilus , Stephenson, Rec. 

Ind. Mus. xiii, pp. 354, 359. 

1920. Hoplochcete.Ua (part.) + Erythraodrilys , Stephenson, Mem. 

Ind. Mus. vii, p. 227. 

1921. Erythrceodrilus, Michaelsen, Mt. Mus. Hamburg, xxxviii, 

pp. 3o, 38. 

Setal arrangement perichsetine. One gizzard in one simple 
segment. Four pairs of calciferous glands in x-xiii. Nephridial 
system mixed mega- and micronephric, the micronephridia occur¬ 
ring throughout the body, the meganephridia from about xx 
onwards. Testes and funnels free or in testis sacs; genital 
apparatus various, from an impure acanthodriline to an incom¬ 
pletely microscolecine condition. 

I follow Michaelsen (99) in uniting the two genera Hoplochcetella 
(as conceived by me, 86) and Erythrceodrilus. 1 now agree with 
Michaelsen that Bourne’s Perichceta stuarti , the type of the genus 
Hoplochcetella , is unrecognizable, but that it probably had no calci¬ 
ferous glands, and so did not belong to the present genus and cannot 
be classified along with the species which I described under the 
name Hoplochcetella . The single species which 1 formerly placed 
in the genus Erythrceodrilus ( E . kinneari ) differs from those I called 
Hoplochcetella in having testis sacs (found however in Hoplochcetella 
anomala ), in having three pairs of seminal vesicles (also found in 
H. anomala ), and in having only the anterior pair of prostates. 
It is thus a later evolved species, and H . anomala is possibly its 
actual ancestor. 

The genus is to be derived from Howascolex\ as previously 
explained, to which it is also adjacent geographically. It has 
given rise to no descendants, being itself as yet in process of 
evolution, and showing in its several species several stages of 
the microscolecine reduction. 

Distribution. Western India, including Bombay and neighbour¬ 
hood, Portuguese India, Castle Rock in JSF. Kanara District, and 
Belgaum. 


Key to the species of the genus Erythraeodrilus. 

1. One pair of prostates . E '. kinneari . 

Two pairs of prostates . 2. 

2. Spermathecal diverticula few, 2-4 . 3. 

Spermathecal diverticula many, 9-20 .... 5. 

3. Testis sacs present . E. anotnalus. 

Testes and funnels free . 4. 

4. Genital markings as two papillae, each sur¬ 

rounded by a groove, over 16/17 and 

19/20 . E. kempi typ. 

Genital markings as two saucer-like de¬ 
pressions over 16/17 and 19/20 . E. kempi v ar. bifoveatus . 
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6. Spermathecal diverticula in two circles .. E . inornatus. 

Spermathecal diverticula in a single circle. G. 

6. Spermathecal diverticula 15-20 in number. E. suet onus tvp. 1 

Spermathecal diverticula 9-12 in number.. E. sudor ms var. affinis . 

I have somewhat reduced the number of species, in which, as 
I now think, the variable genital markings were previously 
accorded undue weight. 

1. Erythraeodrilus anomalus ( Steph .). 

1920. Hoplochatella anomala , Stephenson, Mem. Ind. Mus. vii, 
p. 223, pi. x, figs. 25-29. 

Length ca. 85 mm.; diameter 3 mm. Segments ca. 100. Colour 
pale, unpigmented or almost so. Prostomiuw epilobous 
tongue broad, not cut off behind. Dorsal pores from 4/5. Setal 
rings almost closed ventrallv, dorsally the gap=4?/;: in front of 
the clitellum, 3 yz behind it, 2 yz in middle of body; setal intervals 
decrease somewhat from the midventral line outwards, so that 
aa>ab>bc>ccl ; numbers 36-44/viii, 40-46/xii, and ca. 40 in 
middle of body. Clitellum jxiii-ix\i (=3). On male area two 
pairs of crater-like depressions, with thickened and rounded 



Fig. 250 .—Erythraodnlus ano?nalus Fig. 251 .—Enjthrceodrilus anomalus 
(Steph.); epermatheca. (Steph.); tip of copulatory seta. 

margins, rather oval in a transverse direction, on xvii and xix, 
longitudinally taking up the extent of the segment, transversely 
extending from b to h ; the t wo depressions of a pair united by a 
transverse thickening; prostatic pores in the inner portions of 
the depressions, between c and cl. There may be similar de¬ 
pressions, one or two, on xviii also. Female pore single, in front 
of the setal zone of xiv. Spermathecal pores two pairs, on small 
papillae on viii and ix, in line with c, about one-fifth of the 
circumference apart, the pores of viii in front of the setal zone, 
those of ix in it. The setae on the ventral surface of viii or ix 
may be displaced forwards or backwards. 

Septa 11/12 and 12/13 perhaps somewhat thickened. Gizzard 
large, ovoid, firm, in vii. Caleiferous glands in x-xiii, small, ovoid, 
set off from the oesophagus, those in x and xi within the testis sacs* 
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Intestine begins in xvi. Last heart in xii; no large vessel in xiii, 
but in xiv a pair of large vessels, given off from the dorsal vessel, 
perhaps distributed to the alimentary canal. Meganephridia from 
xx. Testis sacs in x and xi, enclosing alimentary canal and dorsal 
vessel, and in x also a pair of seminal vesicles. Seminal vesicles 
in ix, x, and xii. Prostates two pairs, the anterior occupying 
xvii-xviii, the posterior xix-xxi; ducts stouter than the glands* 
shining, rather short, straight, thinner at the ental end. The vasa 
deferentia of the same side pass backwards side by side, one 
ending near the termination of the anterior prostate, the other 
near that of the posterior. Small ovisacs in xiv. Two pairs of 
spermathec® (text-fig. 250) ; the ampulla an irregular sac; duct 
stout, nearly as long as ampulla, thicker above, contracted and 
shiny below, set off from ampulla by a constriction ; diverticula 
two, opposite, on the duct below the upper dilated part, sessile, 
each consisting of a few rounded seminal chambers. Clusters of 
finger-shaped accessory glands, 3-5 in each group, near the 
spermathecal duct. Copulatory setae (text-fig. 251) associated with 
the accessory spermathecal glands; length 0*01 nun., diameter 
22 fjLy almost straight, with a slight proximal curve, tapering and 
bluntly pointed distally; ornamentation as a few very fine oblique 
lines or semicircular markings near the tip. 

Remarks. Differs from the other species of the gqnus in the 
manner of ending of the vasa deferentia, and more primitive in the 
greater separation of the spermathecal and of the prostatic i>ores 
of the same side. The presence of testis sacs may or may not be 
primitive. The species is similar to E, kinneari ill having testis 
sacs, and in having the same number of seminal vesicles in the 
same positions, and may be the direct ancestor of the latter. 

Distribution. Belgaum, Bombay Presidency. 

2. Erythraeodrilus inornatus (StejJi.). 

1917. Hoplochcetclla inornuta y Stephenson, Bee. Ind. Mus. xiii, 
p. .‘195, pi. xvii, tig. 17. 

Length 101 nun.; maximum diameter 6 mm. Segments 79* 
Colour light brown dorsally, pale ventrally. Prostomium epi- 
lobous (or perhaps may be tanylobous). Dorsal pores from 6/7. 
Setal rings closed dorsally, and almost so ventrally; setae of 
viii-xii very small; numbers 84/v, 80/ix, ca. 84/xii, 85/xx, and 
91 in middle of body. Clitellum ^xiii-xvi ( = 3.]), brown and 
markedly constricted. Prostatic pores t\\ o pairs, on xvii and xix, 
at the hinder and anterior borders respectively ; small pits, fairly 
close together, broadly oval in outline, with distinct lip. Female 
pore as in suctorius . Spermathecal pores represented by two 
pairs of transversely oval papilla) on viii, between the setal zone 
and the anterior, and the setal zone and t.he posterior, limit of the 
segment respectively, not far from the middle line. Setae of viii 
absent ventrally; a few dark dots on the posterior spermathecal 
papillae may be displaced set®. 
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Septa as in suctorius. A barrel-shaped gizzard in vi. Cal- 
ciferous glands in x-xiii, small in the two anterior, large in the 
two posterior segments, kidney-shaped and attached by the hilus. 
Intestine begins in xvi; lymph-glands as in suctorius ; a large, 
probably lymphoid mass on the oesophagus in xv. Last heart in 
xiii; vessels in xiv as in suctorius. Nephridia as in kempi. 
Anterior male organs disposed as in suctorius ; anterior seminal 
vesicles very conspicuous, larger than the posterior. Prostates 
large, the anterior extending back to xxiii, the posterior to xxviii; 
octal portion as a thin coiled duct, becoming thicker towards its 
end. Vasa deferentia separate to their ending, both end in 
connection with the termination of the anterior prostatic duct. 
Apparently a small ovisac in xiv. Spermathecal ampulla an 
irregular sac, narrower below, and continued into the duct with 



Fig. 252 .—Erythraodrilus inornatus (Steph.); spermatlieca. 


no sharp demarcation; duct about half as long as ampulla, 
narrower towards ectal end; a double ring of small diverticula, 
about 20 in all, round junction of duct and ampulla (text-fig. 252). 
Accessory glands in region of prostatic apertures, three pairs, in 
xvii, xviii, and xix; those in xviii the largest, taking up whole 
length of segment; stalks short and stout, those of the glands in 
xvii and xix passing through the septa to join those of the glands 
in xviii. Accessory spermathecal glands in two groups of five 
each, each group between the ends of the spermathecm of the 
same side, about the middle of the length of viii. 

Distribution. Tale wadi, near Castle Rock, W. India. 

3. Erythraeodrilus kempi {Steph.). 

1917. Hoplocliatella kempi, Stephenson, Rec. Ind. Mus. xiii, 
p. 392, pi. xvii, figs. 15, 16. 

Length up to 103 mm.;,diameter 4*5 mm. Segments 106. 
Colour rich brown dorsally with darker median stripe, pale 
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ventrally. Prostomium variable, epilobous f- to broad or 
narrow. Dorsal pores from 6/7. Setal rings with dorsal and 
ventral gaps; aa= 2£ or 2 ab, zz—2-3yz ; setae on the average 
closer set ventrally; numbers 52/v, 56/x, 45/xx, and 44 in the 
middle of the body. Clitcllum ^xiii-xvi (= 3|), darker than the 
rest of the surface. Ventral surface concave over xvii-xix; 


...■ x. 



Fig. 253.—Erythraodrilus kempt (Steph.); male genital area ; x. t papilla 
surrounded by groove; pr., prostatic apertures. 

prostatic pores in transversely oval pits in 17/18 and 18/19. 
Genital markings (text-fig. 253) as large, broadly oval papilla), each 
surrounded by a groove; one over 16/17 midventrally or on the 
right side, and one over 19/20 and the anterior part of xx, on the 
left side ; or only the posterior may be present. Female pore as 



Fig. 254 .—Eryihraodrilus kempt (Steph.); spermatheca, represented with 
an accessory gland alongside. 

in suctorius. Spermathecal pores two pairs, on viii, on papillae; 
actual pores present apparently only at copulation and oviposition 
(so, too, in some or all the other species of the genus); the 
anterior pair in front of the setal zone, the posterior just in front 
of 8/9; both pairs rather near the middle line. Minute papillae 
bearing setae on vii and ix, usually in the setal zone, not displaced; 
a few displaced setae apparently on the anterior pair of sperma- 
thecal papillae themselves. 
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Septa as in suctorius. Gizzard of moderate size, in vi. Calci- 
ferous glands large, stalked, in xii and xiii; smaller and more 
deeply placed in x and xi. Intestine begins in xvi; lymph glands 
as in suctorius . Last heart in xiii; a pair of commissures in xiv, 
as in suctorius . Meganephridia first plainly visible in xx ; behind 
this micronephridia in a transverse band, though not in a single 
row. Anterior male organs as in suctorius ; prostates also much 
•as in that species. Yas deferens ends by entering body-wall just 
behind and external to prostatic (Inet. Spermathecal ampulla 
ovoid; duct only slightly set off, narrowing to its termination, 
rather shorter than the ampulla; diverticula two to four, about 
the middle of the length of the duct (text-fig. 254). Accessory 
glands numerous and conspicuous on inside of body-wall in 
spermathecal region, each elongated and cylindrical, with short 
narrow stalk. 

Distribution. Talewadi, near Castle Rock, W. India, 
var. bifoveatus (Stejrfi.). 

1917. Hop loch cetella bifoveata , Stephenson, Rec. Ind. Mils, xiii, 
p. 398, pi. xvii, fig. 18. 

1922. Erythrceodrilus kempi var. bifoveatus , Stephenson, llec. Ind. 
Mus. xxiv, p. 437. 

As for type form, with the following exceptions:— 

Colour light brown. Prostomiurn epilobous broad. Dorsal 
pores from 5/6. Numbers of seta? 49/v, 02/x, 60/xii, ca. 50/xxii. 
•Clitellar region much swollen, xvii and part of xviii also somewhat 
modified. Genital markings (text-fig. 255) as two large shallow 
taucer-like depressed areas over 16/17 and 19/20, iu transverse 



Fig. 255 .—Erythrceodrilus kempi (Steph.) var. bifoveatus ; male genital 
field ; depression ; pr„ proatatic pores. 

■extent each equal to the interval between the prostatic pores. 
Setae absent from viii in midventral region; displaced setae on 
all the papillae of the spermathecal pores. An additional pair of 
papillae on ix, in line with papillae of spermathecal pores, with 
displaced setae on them. Small accessory glands in neighbourhood 
of prostatic apertures, in front of and behind the terminations of 
each of the ducts. 

Distribution . Talewadi, near Castle Rock, W. India; Bombay. 
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4. Erythraodrilus kinneari Steph. 

1915. Ei'ythraodrilm kinneari , Stephenson, Mem. Ind. Mus. vi, 
p. 100, pi. vii, fig. viii. 

1917. Erythrceodrilus kinneari, Stephenson, Itec. Ind. Mus. xiii, 
p. 402, pi. xvii, tig*. 21. 

Length 40-120 mm.; maximum diameter 2-3.] mm. Segments 
64-112. Colour brown. Prostomium apparently prolobous. 
Dorsal pores from 3/4. Setae small; aa=l£a&, 2z=2-3?/z; 
numbers 46/vi, ca. 53/ix, 43/xiv, 40/xix (or smaller numbers, 34- 
36). Clitellum ^xiii-ifxvi ( = 3£); dorsal pores absent. Male pores 
on xvii, behind the setal ring, about in cd , of circumference 
apart, on whitish papillae. A rectangular glandular area may be 
present ventrally on xvii, within which the pores are included. 
Female pore single, in front of setal zone of xiv. Spermathecal 



Fig. 256 .—Eryihraodrilm kinneari Steph. ; spermuthecse of one side, with 
diverticula and spermathecal glands ; the spermatheeai almost meet at 
tlieir ectal ends on the body-wall in segment viii. 

pores two pairs, those of each side nearly confluent at the level of 
the setal ring of viii, in or near d ; or the anterior pair may end 
just in front of groove 7/8, or in the groove. Genital markings not* 
constant, and may be absent: (1) a pair of small rounded papillae 
on xviii behind the setal riug, very slightly internal to the 
position of the male pores ; (2) a pair of oval patches with 
whitish periphery and dark centre, on vii, near the posterior 
"border of the segment, its centre in line with e; (3) eye-like 
markings in 16/17 just internal to the line of the male papillae. 

Septa all present from 4/5, all thin. Gizzard ovoid, in vi. 
Calciferous glands four pairs, in x-xiii, those in x and xi smaller; 
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or three pairs in x-xii, with no marked difference in size* 
Intestine begins in xv or xvi. Last heart in xii or xiii; in xiv a 
vascular commissure like that in suctorius . Meganephridia begin 
in xx or xxi; micronephridia throughout the body, especially 
numerous on inner side of body-wall in clitellar region, and in iv 
and v in the form of conspicuous tufts at hinder end of pharynx* 
Testes and funnels in testis sacs in x and xi; the sacs of xi 
contain also the hearts, extending upwards towards the dorsal 
surface. Seminal vesicles three pairs, in ix, x, and xii. Prostates 
extending back several segments, to xix or xxi, thrown into a 
series of loops; duct thinner than glandular part. Two pairs 
spermathec© (text-fig. 256); ampulla large, pear-shaped, con¬ 
tinued into duct at its narrow end; duct about ns long as ampulla, 
not set oft'; diverticula in two considerable clusters at base of 
ampulla, or two diverticula, each subdivided. Ducts of sperma¬ 
thec© of the same side converge, backwards and forwards, and 
may almost meet at the middle of viii. Accessory glands 
(text-fig. 256), one, two or three, on each side, opening near 
spermathec©, narrow, finger-like, stalked, the longest about half 
as long as a spermatheca. 

Distribution . Castle Eock, "VV. India. 


5. Erythraodrilus suctorius (Steph.). 

1917. Hoplochcetella sudor in, Stephenson, Eec. Ind. Mus. xiii,. 
p. 388, pi. xvi, fig. 12, pi. xvii, figs. 13, 14. 

Length 140 mm.; diameter 6 mm. Segments 145. Colour 
light brown dorsally, with darker median stripe; pale ventrally. 
Prostomium epilobous if, tongue not closed behind. Dorsal 
pores from 4/5. Setal rings with small dorsal and ventral gaps 



Fig. 257.— ErythraBodrilus suctorius (Steph.); region of male pores; 
suckerlike depression ; pr., prostatic apertures. 

set© of iii-viii enlarged; set© more closely set ventrally; numbers 
66/v, 66/ix, 63/xii, 60/xxi, and 58 behind middle of body. Cli- 
tellum not distinguishable. Male field (text-fig. 257) over xvii-xix, 
sunken, triangular with base anterior; containing the prostatic 
pores, in 17/18 and 18/19, transverse almost linear pits, fairly 
close together; and also three sucker-like circular or oval clean-cut 
depressions, a pair on xvii a^td a single one on xix, which latter 4 
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may be in the middle line or not; or there may be a single 
depression on xvii and a pair on xix, in which case the triangle is 
reversed, the base being posterior. Female pore midventral on 
xiv, in front of the setal zone. Spermathecal pores (text-fig. 258) 
two pairs, transverse slits, their inner ends not far from the 



Fig. 258 .—Erytkrceod ril us suctorius (Step)).) ; region of spermathecal apertures 
x., group of displaced seta; spth., spermathecal apertures. * 

middle line, on viii, the anterior in the line of the sette, the hinder 
just in front of groove 8/9. In the spermathecal region, on vii, 
viii, and ix, a number of minute papillae, each with a black dot in 
its centre which is a displaced seta; these papillae may be in front 
of, or less often behind, the setal zone; there are gaps in the 
regular line of setae corresponding to the displaced setae (text- 
fig. 258). 

Septum 4/5 thin, 5/6-7/8 very thin indeed, 8/9 scarcely thick¬ 
ened; ix is a wide segment, 9/10, 10/11, and 11/12 are united 
together peripherally, giving the appearance of a single hugely 
thickened septum ; 12/13 somewhat thickened. Gizzard in vi, 
large and subspherical. Caleiferous glands in x-xiii, kidney-shaped, 



Fig. 259 .—Erythraodrilus suctorius (Steph.); spermatheca. 

well set off, the two posterior pairs larger than the others. 
Lymph-glands similar to those of Pheretima over the intestine. 
Last heart in xiii; a pair of commissures, smaller than the hearts, 
in xiv. Micronephridia behind the genital region arranged in a 
transverse row; meganephridia from about xii backwards, but 
large and conspicuous from xx. Testes and funnels free in x and 

2 it 
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xi (between the fused septa, v. ant.). Seminal vesicles two pairs,, 
slightly lobed, in ix and xii. Prostates two pairs, each a long 
looped tube longitudinally disposed, ending in a fusiform duct; 
the anterior occupying xvii-xxi, the posterior xix-xxv. Vas 
deferens joins the end of the ducts of the anterior pair. Sperma- 
thecse (text-fig. 259) two pairs; ampulla sac-like, broadly ovoid; 
duct broad and short, not set off from ampulla; diverticula 
numerous, 15-20, in a circle round lower part of ampulla; ducts 
of anterior pair run back under peritoneal layer of body-wall 
before ending. Accessory glands near spermathecal apertures, 
projecting into body-cavity, club-shaped, about 1 mm. in length. 

Remarks. The displaced setae of the spermathecal region are 
rather longer and slenderer than the normal setae of the region, 
with sharper tip and no distinct nodulus, and with well-marked 
sculpturings. 

Distribution . Sanvordem, Portuguese India. 
a. var. affinis (StejJi.). 

1917. Hoplochatella ajfinis, Stephenson, Rec. Ind. Mus. xiii, p. 399, 
pi. xvii, figs. 19, 20. 

As for the type form, except as follows:— 

Dorsal pores from 4/5 or 5/0. Setal rings with irregular and 
moderately large dorsal break, 4-5 yz or less behind elitellum, 2-3yz 



Fig. 260 .—Krythraodrilus svctorius (Stoph.) var. affinis ; male genital 
region ; //r., prostatic apertures. 

or less anteriorly and posteriorly; ventral break small and more 
regular; there may or may not be a tendency to coupling of the 
dorsal setae; numbers 72/v, 80/ix, 74/xii, 65/xix, and 60 in the 
middle of the body. Clitellum indistinct, xiii-xvi or £xiii-|xvi 
(== 3 or 4). Male area (text-fig. 260) saucer-like, depressed, oval 
with long axis longitudinal, with thickened lip, extending over 
xvii-xix (without the lip). Prostatic apertures on xvii and xix, 
near the posterior and anterior bdrders of the segments respec¬ 
tively. Two transversely oval dark slightly sunken patches, mid- 
ventral or almost so, on ^vii and xix, the anterior between the* 
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anterior prostatic pores, the posterior rather behind the posterior 
pores; or these patches mav be represented by sunken flat papillae, 
each surrounded by a groove, on 16/17 and 19/20 respectively. 
The anterior pair of papillse of the spermathecal pores in front of 
the setal ring. 

Anterior seminal vesicles very large and irregular in shape ; 
posterior of moderate size. Prostatic ducts fine, much coiled, of 
some length, widening into a fusiform shining dilatation at the 
end. Spermathecal diverticula 9-12 in number, in an incomplete 
circle. 

Distribution. Mormugao Bay, Portuguese India. 


Genus H0PL0CH2ETELLA Mich. gen. inquir. 

1886. Pen chat a (part.), Bourne, P. Z. S. 1886, p. 667. 

1890. IFoptochcpfa , Bedelard, P. Z. S. 1890, p. 67. 

1895. lloploehata , Beddard, Monog. p. 668. 

1900. Hoplochcetella , Michaelsen, 1 ier. x, p. 621. 

1909. HoplochceteUa (part.), Mich&ehen, Mem. lnd. Mus. i, p. 202. 

1917. lloplochcetella (part.), Stephenson, Bee. Ind. Mus. xiii, p. 654. 

1921. lloplochcetella , Michaelsen, Mt. Mus. Hamburg, xxxviii, 
pp. 64, 68. 

Setal arrangement pericluetine. One oesophageal gizzard. 
Calciferous glands? Excretory system? Sexual apparatus 
acanthodriline. 

The genus was founded by Beddard for Bourne’s Perichceta 
stuarti , shortly and somewhat enigmatically described in 1886; 
but Beddard withdrew the name again in 1895, apparently in the 
belief that we do not know enough about the worm to justify our 
assigning it to a definite genus. The name lloploclueta given to 
it by Beddard being preoccupied was altered to Hoplochcetella by 
Michaelsen in 1900, and Bourne’s data were accepted and 
supplemented by a perhaps rather too venturesome assumption 
regarding the nephridia, concerning which Bourne had given no 
information; supposing these to be niicronephridial, Michaelsen 
in 1909 united with Hoplochcetella some species of New Zealand 
Plagiochceta. 

In 1917 I identified generically several new species of Indian 
worms with lloplochcetella , and gave reasons for filling in the gaps 
of our knowledge of the type form Perichceta stuarti in a different 
way from that adopted by Michaelsen ; I believed that the species 
of Plagiochceta have no close connection with lloplochcetella . 
More recently still, Michaelsen has expressed the opinion that 
Bourne would have mentioned calciferous glands if they had been 
present, at any rate if well marked (since he records a series of 
dorso-lateral swellings on the anterior part of the intestine), and 
hence that this worm is not, as I had thought, closely related to 
my species of Eryihrceodrilus which I first described under tho 

2h 2 
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name Hoplochcetella ; be thinks it may be a Howascolex , in which 
the perichretine arrangement of the seta?, beginning in some 
Indian species, has attained completeness. 

Distribution. Yercaud, near Salem, S. India. 

1. Hoplochaetella stuarti (A. 0. Bourne). 

188G. Perichceta stuarti ’, Bourne, P. Z. S. 1886, p. 667. 

1889. Perichceta stuarti, Bourne, J. Asiatic Soc. Bengal, lviii, p. 110. 

1890. Hoplochceta stuarti , Beddard, P. Z. S. 1890, p. 57. 

1895. Hoplochceta stuarti, Beddard, Monog. p. 368. 

1900. Hoplochcetella stuarti , Michaelsen, Tier, x, p. 322. 

1917. Hoplochcetella stuarti, Stephenson, Rec. Ind. Mus. xiii, p. 354. 

1921. Hoplochcetella stuarti , Michaelsen, Alt. Mus. Hamburg, 
xxxviii, p. 34. 

Length 141 mm.; diameter 4*5 mm. Segments 111. Setae in 
rings with small dorsal and ventral breaks, ca. 52 per segment; 
present on clitellum. Clitellum well marked, xiv-xvi (=3). 
Prostatic pores two pairs, on x\ii and xix, all contained in a 
whitish slightly depressed area, the male field, which extends over 
the greater portions ot xvii and xix, and over the whole of xviii. 
Female pore single, on the anterior part of xiv. No special seta) 
in xviii; copulatory seta) on the anterior part of viii, a group on 
each side, ou papilla). 

In xxiii-xxvi (?) four pairs of dorso-latcrally situated intestinal 
diverticula. Prostates two pairs, large, coiled, each extending 
hack through eight or nine segments. Spermatheca) two pairs, 
in vii and viii; diverticula as a frill of seminal chambers round 
the base of the ampulla. 

J Remarks. The description dates from a good many years hack, 
and it was impossible to foresee at that lime \ihat characters 
would ultimately be of systematic importance; consequently it is 
very defective. The original is probably wrong in placing the 
gizzard in segment x. The question as to how much wc really 
know about this worm is discussed by me in my paper of 1917, 
and by Michaelsen in his of 1921. 

Bourne says that the worm is exceedingly common; when 
opportunity offers it should certainly be sought for, and subjected 
to a complete examination. 

Distribution. Yercaud, near Salem, S. India; in dry ground, 
often under large stones. 

Subfamily DIPLOCARDIINJ2. 

1900. Diplocardiinie-FTrigastriiifle (part.), Michaelsen, Tier, x, 
pp. 324, 330. 

1903. D^locardiinfe-i-Trigastriiiae (part.), Michaelsen, Geog. Vorbr. 

1909. Diplocardiinae+TrigastrinsB (part.), Michaelsen, Mem. Ind. 

Mus. i, p. 123. 

1910, Diplocardiinse+Trigastrinm (part.), Michaelsen, Abh. Ver. 

Hamburg, xix, p. 26. 
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1915. Diplocardiinao + Trigastrinao (part.), Michaelsen, Zweit. 
deutsch. Zent.-Afr. Exp. I, p. 186. 

1921. TrigastrinStephenson, P. Z. S. 1921, p. 111. 

1921. Diplocardiinge, Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 54. 

Setal arrangement hunbrieine. Two oesophageal gizzards, 
seldom united into one large one taking up more than one 
segment (in this case three pairs of large ealciferous glands in 
xv-xvii). 

A number of the forms included in the present subfamily were 
first put together by Michaelsen in 1895 as Benliatniacea ( Verb. 
Naturw. Ver. Hamburg, (3) ii, p. 23), and later as Benhamiui 
(1897, same journal (3) iv, p. 25). The name of this group 
appears as Trigastrinse in the Tierreich volume. 

In 1921 1 proposed to reduce the content of this group by 
abstracting the genus Eadichogaster , which I placed in the 
Octochsetinae; the group came therefore to consist of Trigastei\ 
/Hchogaster , and the new genus Monogaster, established by 
Michaelsen for (at present) a single species, which is essentially 
a Dichogaster in which the two gizzards ha\e fused into one. 
Since this group was only a small one, and since the genus from 
which it takes its origin, Diplocardia, was associated with only one 
other, Zapotecia , in the subfamily Diplocardiinne, it seemed more 
convenient to unite the. tv^ o subfamilies into one. The name of 
the combined group should doubtless be Diplocardiime, as 
Michaelsen has it, not Trigastrinse, as written by me. 

Distribution. The Diplocardiime of India are confined to the 
genus Dichogaster , which occurs scattered over the W. coast, in the 
extreme south, in Ceylon, in the region of the Ganges delta, and 
far inland only in E. Ihijputana and Darjiling District. The only 
possibly endemic species are D. travancorensis and D. curgensis, and 
these must be considered as doubtful. Outside India the genus 
is endemic in Tropical Africa, the \Y. Indies, and Central America ; 
hut numerous species are found in the Malay Archipelago and 
Polynesia, which may not be endemic. 

Of the other genera Diplocardia and Zapotecia are North 
American, Trig aster West Indian and Mexican, and Monogaster 
West African. 

In the main line of descent of the Diplocardiime from the 
“original Acanthodriline,” the first stage is reached in the genus 
Diplocardia , in which the gizzard is doubled; the next stage is 
represented by Trigaster , where, in addition to the previous change, 
the excretory system has become micronephric; the next stage is 
that of Dichogaster , where ealciferous glands have been developed 
in segments xv-xvii; lastly, in Monogaster the two gizzards have 
fused into one again, while for the rest the anatomy is as in 
Dichogaster . The geographical argument also supports the above- 
phyletic arrangement of the genera (c/. Stephenson, 95). 
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1. Genus DICHOGASTEtt Bedel. 

1900. Dichoy aster, Michaelsen, Tier, x, p. 334. 

1921. Dichogaster, Stephenson, P.Z.S. 192J, p. 110. 

Setae paired, all ventrally situated; cd approximately equal 
to ab. Prostatic pores one to three pairs, on xvii, or xix, oi xv ^ 
and xix, or on xvii, xviii and xix, in ab or medial Irom a. 
Sperinathecal pores one or two pairs, in 7/8 and 8/9 or one of 
these. Two gizzards in front ot the testis segments. Usually 
three, seldom two pairs of caleiferous glands behind the ovarian 
segnwn t, usually in xv-xvii, rarely xiv-xvi. J\Iicronephridial. 

The Distribution is given in the account of the subfamily. 

The synonymy of the genus may be gathered irom Michaelsen’u 
Tierreich volume. It now includes the majority of the species 
formerly described as Benliamia . Essentially it embraces forms 
which are derived from the original Aeaiithodrilim* in having a 
double gizzard (the Diploeardia stage), micronephridia (the Tri- 
gaster stage), and caleiferous glands behind the ovarian segment. 
The male organs may retain the acanthodriline condition (prostates 
opening on xvii and xix, vasa deferentui on x\iii), or reduction 
may have taken place (disappearance of one pair of prostates, 
union of the ending of the vasa deferentia with the remaining 
prostatic orifices): the spernuithec® may remain as two pairs, or 
may be reduced to one. pair along with the reduction of the 
prostates. (In one curious form there are three prostates, the 
vasa deferentia open on xvii, and the spennalhec® have been 
reduced to one pair.) 

Ail the Indian and many of the other species of the genus are 
small worms, the dissection of which is often difficult, since they 
go down to a diameter of 1 mm. or so. Their small size helps to 
explain how it is that they are ho frequently introduced into 
localities so far removed from their homes. 

If the investigator feels inclined to resort to section-cutting 
instead of dissection, he should remember (1) that a single 
specimen may be quite spoilt in the cutting if there should be, as 
not infrequently, a quantity of earth in the anterior part of the 
alimentary canal; (2) that the penial setae are among the best 
means for the discrimination of species, and that these are 
destroyed by section-cutting; (3) that the relations and shape of 
such things as the sperinathecal diverticula, on which also much 
may hang, are better appreciated in a dissection than in a series 
of sections. 


Key to the Indian species of the genus Dichogaster. 

1. One pair of prostates... 2. 

Two pairs of prostates. 3. 

2. Tip of penial set® bent at a right angle .. j D. craivi ,. 

Tip of penial set® not bent at a right 

angle... 


D. stiliens . 
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3. All penial setae of the same form. 4. 

Penial setm ot two or more forms . 7. 

4. Spermathecal diverticulum simple, or 

with seminal chambers massed together 5. 

Spermathecal diverticulum with two 

separate seminal chambers . D. pawn. 

6. Penial setae ending in a small knob .... D, affinis. 

Penial setae not ending in a small knob¬ 
like thickening . 0. 

6. Spermathecal diverticulum arises from 

middle of length of duct . I). tramncorcrisis. 

Sperniathectil diverticulum arises from 
ental end of duct. 1J. curyensis. 

7. Spermathecal diverticula two, sessile.... D. bolaui var. maUtbaricn , 

Spermathecal diverticulum single . 8. 

8. One variety of the penial seta) is knobbed 

at the end . D. modiyliani . 

None of the penial setm knobbed at the end. 0. 

9. Clitellum ring-shaped; gizzards invalid 

vi. D. ma lay ana. 

Clitellum saddle-shaped; gizzards in vii 
and viii . D. bolaui. 

The prostates luive been investigated by Stephenson and Hara 
Kam in I), affinis and J). malayann (92). 

Certain species show a beginning of the condition found in the 
genus Momujaster , where the t\io gizzards are united into one. 
Thus in l). malayana the gizzards, in v and vi, are not well 
separated; in J). bolaui var. malahnrica the alimentary tube is 
scarcely constricted between the two. No doubt other species 
would show various grades of the same condition if examined,— 
those species, at least, where the septum which should intervene 
between the two gizzards is wanting. 

1. Dichogaster affinis (Mich.). 

1903. Di(hoyastcr affinis, Michaelsen, Sb. Jj<>1i m. Ges. Prag, \1, 

p. l(i. 

1904. Dichogaster affinis, Michaelsen, Mt. Mus. Hamburg, xxi, 

p. 1 '27. 

1910. Dichogaster affinis, Michaelsen, Abh.Ver. Hamburg, xi\, p. 98. 
1913. Divhoyastcr affinis. Stephenson, Spol. Zeyl. \iii, p. 273. 

1910. Dichoyaster affinis, Stephenson, Itec. Ind. Mus. xii, p. 338. 

1919. Dichoyaster affinis, Stephenson and Haru Kam, Tr. lloy. 

Soc. Edm. lii, p. 451. 

1920. Dichoyaster affinis, Stephenson, Mem. Ind. Mus. vii, p. 258. 

1895. Bmhamia affinis , Beddard, Monog. p. 5G7. 

1900. Dichoyaster affinis , Michaelsen, Tier, x, p. 345. 

Length BO-32 mm.; diameter 1*2-1 *5 nun. Segments ca. 140. 
Colourless. Prostomium epilobous. Dorsal pores from 5/6. 
Set® closely paired; aa=bc, dd = two-thirds of circumference. 
Clitellum saddle-shaped, xiii or xiv-xxi or xxii(=8-10). Pro¬ 
static pores two pairs, on xvii and xix, in ah ; seminal grooves 
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almost straight, each included by a whitish wall, which also 
includes the prostatic pores. Sperinathecal pores two pairs, in a. 
One to three midventral papillae, seldom wanting, eye-shaped, on 
7/8-9/10, or 8/9 and 9/10, or one of the latter. 

Septa 9/10-12/13 strongly, 8/9 and 13/14 more slightly 
thickened. Gizzards in vi and vii. Calciferous glands three 
pairs, kidney-shaped, in xv-xvii, the most anterior the smallest. 
Micronephridiu in three or four longitudinal rows on each side. 
Testes and funnels two pairs, free. Seminal vesicles in x, xi, and 
xii. Prostates straight. Spermatheese with very thick, fairly 
long duct, which bears immediately below its middle a small 
club-shaped diverticulum. Penial seta) thin, 0*3 mm. long, gently 
undulating, with knob-like distal end. 

Remarks . The genital “ papilla) ” were scarcely such in some 
specimens L examined; each was an inconspicuous circular area, 
with a smaller circular marking in its centre. In one specimen 
I also found a small area similar to these between and behind 
the posterior prostatic apertures. 

The specimen from Ceylon that I examined was found in 
rotten wood. It possessed one segment less than normal in the 
anterior part of the body, and the organs therefore appeared one 
segment further forwards than usual; possibly the first segment 
may have been retracted. 

Distribution. Bombay and Baroda, in 'Western India; Shas- 
thancottah and Trivandrum, Travancore; Peradeniya and Anura- 
dhapura, Ceylon. Outside India it is known from E. Africa, 
Mozambique, Madagascar, the Comoro Is., Siam, Cape Verde Is., 
and Colombia. 

2. Dichogaster bolaui (Mich.)- 

1900. Dichogaster bolaui, Michaelsen, Tier, x, p. 340. 

1903. Dichogaster bolaui , Michaelsun, Sb. Bolim. Ges. Prag, xl, 

p. 16. 

1910. Dichogaster bolaui Michaelsen, Abli. Ver. Hamburg, xix, 
p. 98. 

191G. Dichogaster bolaui subsp. palmicola, Stephenson, Rec. Ind. 
Mus. xii, p. 348. 

1917. Dichogaster bolaui , Stephenson, Rec. Ind. Mus. xiii, p. 413. 

1920. Dichogaster bolaui , Stephenson, Mem. Ind. Mus. vii, p. 257. 

Length 20-40 mm.; diameter 11-11 mm. Segments 78-97. 
Unpigmented. Prostomium proepilobous. Dorsal pores from 5/6. 
Set® in general closely, towards the hinder end more widely 
paired; dd anteriorly=if of circumference, in the hinder part 
little more than half the circumference. Clitellum saddle-shaped, 
xiii or xiv-xviii, xix or xx (= 5-8). Prostatic pores on xvii and 
xix; seminal grooves straight, bordered by flat walls. Pemale 
pore single, on a papilla. Spermathecal pores two pairs. 

Gizzards in vii and viii. Calciferous glands three pairs, oval, 
in xv-xvii. Micronephridia* in three or four longitudinal rows on 
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each side. Two pairs testes and funnels. One pair vestigial 
seminal vesicles in xi. Prostates almost straight. Spermathecal 
ampulla sac-like; duct thick, faintly set off; diverticulum small* 
club-shaped, joining the middle of the duct. Penial setae of two 
forms : (i) 032 mm. long, bp. thick, with about eight sharp short 
teeth on the concave side of the distal end, tip slightly hooked; 
(ii) 0*27 mm. long, bp thick, with slightly thickened distal end, 
which is broadened in the form of a spatula and hollowed (often 
apparently scalpel-shaped). 

Distribution, Peradeniya (Ceylon); Ernakulam (Cochin), and 
Trivandrum (Travailcore), in S. India: Rangamati, Sibpur, and 
Calcutta (Bengal); Junagarh (Kathiawar), Bombay, Bassein Ed., 
Baroda, in Western India; Bayana (E. Rajputana). It has a 
wide distribution outside India, including tropical Africa, N.* 
Central, and S. America, and the W. Indies. 


a. var. malabarica Steph. 

1920. Dichof/aster holuui var. malabaricus , Stephenson, Mem. 

Ind. Mus. vii, p. 2t57. 

Length 20-40 mm.; diameter 2| nun. Segments 86. Colour 
buff, unpigmented except for a dark middorsal stripe. Pro- 
stomium prolobous. Dorsal pores in 5/6, then absent till 11/12 
which is vestigial, well marked from 12/13 onwards. In general 
ab = \(ia = lhcz=zc(l ; in front of tin? clitellum the pairs are closer 
together, so that dd, which behind is about I of the circum¬ 
ference, increases. Clitellum xiii-xx (=8); dorsally extends 
over part of xxi also; ring-shaped over xiii, thinned ventrally 
over xiv-xvi, thenceforward interrupted ventrally. Seminal 
grooves run in the interval between the lines a and b , are straight, 
and bordered by whitish thickened lips, the inner lips being 
almost contiguous in the middle line. Spermathecal pores ? 
Ventral surface of viii and perhaps of ix slightly thickened, and 
seta) rather irregular. 

Septum 4/5 slightly strengthened, 5/0 and 6/7 perhaps absent, 
7/8 thin, 8/9 and 9/10 perhaps slightly thickened. Gizzards in 
vii and viii. Calciferous glands in xv, xvi, and xvii, kidney¬ 
shaped. Intestine begins in x\iii. Last hearts in xii. Testes 
and funnels in xi. Seminal vesicles small, racemose, in xn. 
Small o\isncs in xiv. Prostates and the two kinds of penial 
setae as tor type form. Spermathec® with two small sessile 
diverticula attached about the middle of the duct. 

Remarks. The chief distinctions from the type are the two 
spermathecal diverticula, the clitellum (which is not saddle-shaped 
throughout), and the anterior male organs (which, however, may 
not have been fully developed in the specimens I had for 
examination). 

Distribution . Bombay. 
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•3. Dichogaster crawi Eisen. 

1920. Dichoyaster crawi , Stephenson, Mem. Ind. Mus. vii, p. 258. 

1900. Dichoyaster crawi, Eisen, P. Calif. Ac. (3) ii, p. 228, pi. x, 
figs. 82-94. 

J900. Dwhoyaster crawi , Micbaelsen, Tier, x, p. 340. 

1913. Dichoyaster crawi, Michaelsen, Ann. Natal Mus. ii, p. 418. 

1910. Dichoyaster crawi, Micliaelsen, Ark. f. Zool. x, p. 19. 

Length 40imn.; diameter ca. 1*5 min. Segments 120. Pro- 
-stomium (pro- ?) epilobous; segment i very short. Setie closely 
paired; the median ventral interval aa contracted in the region of 
the prostatic pores, and less obviously also in the region ot the 
spermathecal pores; dd greater than half the circumference; all 
setae with four or more slight notches or spines near the apex. 
Dorsal pores from 3/4. Clitellum ring-shaped, less developed 
ventrally, |xiii—Jxx ( = 7). Prostatic pores one pair, on papilla* on 
xvii, in ab, contained in a narrow median sunken area on xvi-zfxviii, 
the area broader on xvii; openings of vasa deferentia close to 
the prostatic pores; in some specimens the pores are borne on a 
transverse oval elexation on xvii, and occasionally there is a similar 
elevation on xix. Spermathecal pores two pairs, in ab. 

Septa 4/3 and 10/11-13/14 thickened slightly, (5/7-9/10 \x anting, 
11/12 and 12/13 double (abnormality?). Gizzards in vii and viii. 
Galciferous glands three pairs, in x\-xvii, discharging by a 
common duct on each side in xvi. Last hearts in xii. Micro- 
nephridia in four longitudinal rows on each side. T\xo pairs 
racemose seminal vesicles in x4 and xii. Prostates confined to 
xvii, with long duct; ectal end of vas deferens as thick as 
prostatic duct. Spermathecal ampulla short and broad, with 
sharply demarcated duct which bulges all round below the ampulla, 
the part not included in the body-wall being about as long though 
not quite as broad as the ampulla; diverticulum with globular 
seminal chamber, hanging down, entering ental end of duct; 
sometimes two diverticula. Penial seta* 0'4-CM5 nun. Jong, thin, 
slightly bowed, distal end undulating, hair-like, with small 
terminal knob, bent at a right angle; the wavv outline is due to 
a series of ridges on each side, corresponding to grooves on the 
opposite side, the two series of ridges alternating. 

Distribution. Pashok, Darjiling District. Outside India it has 
been found between the roots of greenhouse plants in California 
(the original discovery), where in one of the places (San Francisco) 
it was supposed, probably erroneously, to have been introduced 
from Hawaii; N.W. Australia; !Natal (Pietermaritzburg). 

4. Dichogaster curgensis Mich. 

1921. Dichoyaster curgensis , Micliaelsen, Mt. Mus. Hamburg, 

xxxviii, p. 54, text-fig. 0. 

Length 65-75 mm.; maximum diameter ca. 2 mm. Segments 
90-110. Colour an even grey, unpigmented. Prostomium 
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epilobous ca. §. Dorsal pores from 11/12 (perhaps more 
anteriorly). Setae line, closely paired; aa=bc; dd= j circum¬ 
ference. Clitellum xiii-xx (=■ 8); may also include xii dorsally; 
ring-shaped, but less marked ventrally; when incompletely 
developed appears saddle-shaped ; setae ah of xvii, xviii, and xix 
absent. Male held depressed; prostatic pores on xvii, and xix,in 
line with ah ; the seminal groove somewhat bowed iAwards. 
Female pores in the position of set® a on xiv. Spermathecal 
pores not obvious, two pairs, in 7/<S and 8/9, in line with a. 

Septa 6/7-12/13 (? 13/14) slightly thickened. Gizzards in vi 
and vii. Calciferous glands three pairs, in xv, xvi, and xvii; of 
approximately equal size, almost smooth. A moderately broad 
typhlosole. Funnels free in x and xi. Seminal vesicles? 
Prostates two pairs, confined to xvii and xix, the glandular 
portion simple, irregularly spindle-shaped : the duct short and 
thin. Spermathecal ampulla short and thick, passing into the 
duct, which is three times as long as ampulla, narrowing in its 
middle and eclal portions; diverticulum small, with three or four 
seminal chambers, with short and thin stalk entering the ental 
end of duct, the w hole as long as the duct is thick. Penial set® 
slender, 1mm. long, 9 y thick proximally, tapering gradually to a 
fine point; moderately bowed; distal portion undulating, whip- 
like, marked by a double series of scars, the proximal border of 
each of which is formed by a relatively broad but only slightly 
projecting tooth. 

Remarks, Micbaelsen considers this form to be perhaps identical 
with Fedarb's Benhamia travancoreusis ; and it does in fact seem 
probable that some of the apparent differences between the two 
are due to faulty description by the earlier author ( e. r/., the 
position of the gizzards). The spermathec®, however, seem to be 
of a different form, and the position of the calciferous glands and 
of the last heart may also be really different- in the two. 

Distribution . Moonad and Bhagamanola, Coorg. 

5. Dichogaster malayana (Horst). 

1910. Dichogaster malayana , Stephenson, Rec. Ind. Mils, xii, p. 346, 
pi. xxxiii, figs. 35, 36. 

1919. Dichogaster malayana , Stephenson and Ilnru Ram, Tr. Roy. 
Soc. Edin. lii, p. 451, pi. tig. 9. 

1895. Benliamia malayana , Beddard, Monog. p. 569. 

1900. Dichogaster malayana , Micbaelsen, Tier, x, p. 341. 

Length 20-30 mm.; maximum diameter 1*5 mm. Segments 
92-95. Colour grey; clitellum darker. Prostomium with pos¬ 
terior projecting angle ; segment i partly divided midvent rally by 
a groove leading back from the border of the mouth. Dorsal pores 
from 5/6 or 6/7. Set® closely paired, all ventral; aa=zbc—3ab— 
3cd. Clitellum xiii-xx (=8); brown in colour, but lighter along 
a midventral strip (perhaps thinner here); sharply marked off by 



470 


M EG A SCOLECID J3. 


a constriction at both ends. Prostatic pores on xvii and xix* 
between a and b (or ? in a); seminal grooves with slightly wavy 
course; indications of faint transverse grooves between the two 
pores of the same segment. Spermathecal pores in 7/8 and 8/9, 
in ab . 

Septum 4/5 the first, 7/8 the next; 10/11-12/13 slightly 
thickened. Gizzards in v and vi, not well separated, no septum 
attached between them. Calciferous glands in xv-xvii, all about 
the same size. Micronephridia in three or four longitudinal rows 
on each side, the ventralmost row the smallest; sometimes a fifth 
row*of small nephridia ventral to the others; behind the clitellar 
region the nephridia have the form of flattened plates, in the 
clitellar region are more like the usual twisted tubes. Testes and 



Fig. 261 .—Dialog aster malagana (Horst); penial sot.T ; a, J>, the two types- 
numbered 1 and 3 in text; < (2 in text) resembles a except that the 
thin expansion is one-sided. 


funnels free in x and xi. Seminal vesicles in x and xi, sometimes 
in xii also. Prostates in xvii and xix, vertically placed in the 
segments. Spermathecal ampulla small and ovoid, constricted 
from the duct; duct equal in size to the ampulla, pear-shaped* 
gradually narrowing ectally ; diverticulum (apparently not always 
present) small, tag-like, at middle of length of duct on its anterior 
face. Penial set© (text-fig. 201) of several types: (1) slender* 
3*5 /x thick, shaft straight, distal end flattened and oar-like* 
6/a across; (2) 0-28 mm. long, 4^ thick, like the last, but the 
terminal expansion one-sided ; (3) stouter, 7^ thick, distal portion 
gently curved, distal end with a few blunt projections on its sides 
and on the concavity of the curve; (4) a mixed type, with the tip 
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-of the second and the stout shaft of the third type, with a gentle 
almost even curve, the length across the curve 0*3 mm., and 
thickness at the middle 6 / 1 . 

Distribution. Neyyatinkara, Travaneore. Outside India has 
been recorded from numerous localities in the Malay Archipelago. 

• 6 . Dichogaster modiglianii (Rosa). 

1910. Dichogaster modiglianii , Michaelsen, Abh. Ver. Hamburg, 
xix, p. 98._ 

1900. Dichogaster modiglianii , Michaelsen, Tier, x, p. 346. 

Length 22 mm.; diameter 2 mm. Colour dark grey. Seg¬ 
ments 70. Prostomium proepilobous; segment i almost divided 
by a dorsal median groove. Dorsal pores troin 4/5. Setae paired, 
all ventral; aa~bc. Clitellum xiii-xx ( = 8); only ring-shaped 
■on xiii. Prostatic pores on xvii and xix ; seminal grooves straight. 
Spermathecal pores two pairs. 

Micronephridia in four longitudinal rows on each side behind 
•clitellum. Spermathecal ampulla pear-shaped ; duct twice as long 
as and somewhat thicker than ampulla; dixerticulum small, of an 
elongated pear-sfiape, hanging down, attached to ental part of duct. 
Penial setae of two kinds: (i) distal end slightly bent, with slightly 
thickened tip, with scale-like elevations situated above slight con¬ 
strictions; (ii) smooth, distal end slightly bent, thread-like, with 
slightly thickened tip in the form of a knob. 

Distribution. Calcutta {at the base of a leaf on the stem of a 
sago-palm). Outside India is known from Sumatra and New 
Britain (Neu Pommern). 

7. Dichogaster parva 

1903. Dichogaster parca, Michaelsen, Sb. Bohm. Ges. Prag,xl,p. 15. 

1895. Benhamia parva, Beildard, Monog. p. 571. 

1900. Dichogaster parva, Michaelsen, Tier, x, p. 356. 

Length 32 mm.; diameter 2 mm. lteddish in colour. Dorsal 
pores trom 5/6 or still further forwards. Setae closely paired, all 
ventral; «a= 6 c, of circumference. Clitellum sw ollen, ring- 

shaped but less developed ventrally, ixii or xiii-xx (~ 8 or 8 j). 
Prostatic pores two pairs, on xvii and xix, in ab ; seminal grooves 
straight, bordered by fairly broad walls which at the ends surround 
the prostatic pores. Spermathecal pores two pairs in ab. 

Calciferous glands three pairs, xv-xvii, narrowly bean-shaped, 
with several marked indentations on the convex side. Prostatic 
<luct twice kinked. Spermathecal ampulla pear-shaped; duct 
short and thick; diverticulum short, tubular, ending entally in 
two seminal chambers which are separate from each other and 
■sphericalin shape, close together; diverticulum joins ental portion 
of duct. Penial setae O^S-O’Q mm. long, at proximal end 10 p 
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thjck, in tlie middle 4 /li, and the distal end still thinner; the* * 
narrow distal end showing irregularly alternating obtuse feeble 
bends; ornamentation of longitudinal sears, a small rounded pro¬ 
jection at the proximal end of each. 

Distribution. Peradeniya, Ceylon. The original find was in 
Central Africa. 

8. Eichogaster saliens ( Bedd .). 

1903. Dichot/aster sa/ic?is, Michaelsen, Sb. Bbhm. Ges. Prag, xi. 

}>. 13, text-tig. F. 

1895. Microdrihts sa/uns, Beddard, Monog. p. 500. 

1900. Die hoy aster saliens , Miclmelsen, Tier, x, p. 343. 

Length 25-40 mm.; diameter 1*5 nnn. Segments 96-120. 
Unpigmented. Prostomium tanylobous, tongue narrow; groove 
1/2 less marked than the other grooves. Setae rather small, 
closely paired; act = be ; dd =| of circumference. Clitellum 
saddle-shaped, xiii-xix (= 7). Prostatic pores one pair, in the 
setal zone of xvii, in a , on halfmoon-shaped papillsp, which 
take up all xvii and the anterior fourth of xviii, their straight sides 
contiguous in the middle line. Spermathecal pores two pairs, 
inconspicuous, in 7/8 and 8/9, in a. Sometimes a pit, small, 
transversely situated, in 15/16. 

Septa all thin; 10/11-13/14 somewhat thicker than the rest. 
Gizzards in vii and viii. Caleiferous glands kidney-shaped, three 
pairs, in xv-xvii, with narrow ducts leading into the (esophagus, 
the anterior pair the smallest. Intestine begins in xviii. Micro- 
nephridia four or oftener five on each side behind the clitellum. 
Funnels in x and xi(apparently in testis sacs?). Seminal vesicles 
in xi and xii, racemose. Prostates in xvii, the glandular part 
thick and irregularly bent; duct thinner, fairly well demarcated. 

A hemispherical elevation internally corresponding to the groove 
in 15/16. Spermathecal ampulla small, ovoid; duct demarcated, 
double as long as ampulla, thin ; diverticulum joining ental end of 
duct, narrowly pear-shaped, hanging down, half as long as duct. 
Penial setae ca. 0*6 mm. long, 12/z thick proximally, slightly 
curved in the shape of a sabre, gradually tapering; distal fourth, 
with wavy course, at each bend a stout, blunt, scale-like tooth ; tip 
drawn out to a fine point, ending in a small knob. 

Distribution. Peradeniya, Ceylon. Known outside India from 
several places in the Malay Peninsula and Archipelago (Penang, 
Singapore, Java). 

9. Eichogaster travancorensis (Fedarb). 

1898. Benhamia travancorensis , Fedarb, J. Bombay Soc. xi, p. 433. 

(1. i, figs. 6, 8, 9, 11, IS. 

1900. Dkhogaster travancorensis , Michael sen, Tier, x, p. 353. 

Length 75 mm.; diameter 2 mm. Segments 131. Dorsal pores. 

“ commence posteriorly.” Setae in pairs, very close together. 
Clitellum saddle-shaped, xiv-xxi (** 8). 
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Septa 9/10-13/14 thickened. Calciferous glands in xiv-xvi, 
pouch-shaped, the anterior the smallest, somewhat corrugated, 
with about six equal lobulations. Intestine begins in xvii. Last 
hearts in xiii. Hpennsacs in xi and xii, very minute. Prostates 
fusiform, prolonged at one end into a narrower duct. Sper- 
mathecse two pairs, with ovoid ampulla, constricted from the duct, 
which is thick and dilated, equal to the ampulla in length ; 
diverticulum shortly cylindrical, sessile on the duct at the middle 
of the length of the latter. Tenia! setae four times as long as the 
ordinary, ending in a line whip-like end frequently bent into a 
hook. 

Remarks. The account is unsatisfactory. It is scarcely clear 
whether the setal pairs are very close together, or the two seta? of 
a pair, probably the latter. According to the figure the prostates 
are in xvii and xix, but in the text they are said to be in xviii and 
xix. The gizzards are said to be in viii and ix; this is very far 
back. The sperinathecse, according to the figure, discharge at the 
hinder ends of the two gizzards respectively, i. e., in 8/9 and 9/10, 
which would be quite abnormal; probably’ they discharge in 7/8 
and 8/9, and the gizzards are in vii and viii. The meaning of the 
statement regarding the septa—that septa ix to xiv are thickened 
—may or may not be exactly what I have given above. 

Michaelseu’s recently described I), curcjeusis is possibly identical 
with this species. 

Distribution . Travancore. 


Subfamily OCNEllODRILINiE. 

1891. Ocnerodrilidas, Beddard, Tr. Rov. Soc. Edin. xxxvi, p. 581. 

1895. Ocnerodnlincea, Michael sou, Verb, naturw. Ver. Hamburg, 
(5) ii, p. 23. 

1895. Cryptodrilidie (part.) -f- Acanthodrilidas (part.), Beddard, 
Monos* pp. 509, 510, 515, 553. 

1897. Oenerodrilini, Miehaelsen, Verb, naturw. Ver. Hamburg, 
(3) iv, p. 25. 

1900. Ocnerodnlinre, Miehaelsen, Tier, x, p. 308. 

1903. Ocuerodrilinao, Michaelseu, Geog. Verbr. Olig. p. 118. 

1921. Ocnerodrilince, Miehaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 58. 

Setal arrangement lumbricine. (Esophagus in segment ix 
(rarely ix and x) with paired diverticula or with an unpaired 
ventral sac (calciferous glands, chyle-sacs). Meganephridial. 
Prostates tubular, one to three pairs, with single-layered gland 
epithelium. Sexual apparatus acanthodriline, or in varying 
degree microscolecine (male pores on xvii or xviii; prostatic 
pores one to three pairs, on xvii, xviii, and xix; exceptionally 
male and prostatic pores shifted three segments further back); 
male pores opening either separately from the prostatic pores 
(though sometimes close to them) or fused with the anterior pair. 
Spermathecal pores, when present, in 7/8 or 8/9 or both of these. 
Genital pores often unpaired, fused in the midventral line. 
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The recognition of the present group of forms as a special sub¬ 
division was first made by Beddard in 1891, when he created a 
separate family for the genus Ocnerodrilus , In his Monograph, 
however, he gave up this division; but it was adopted by 
Michaelsen, and bas been generally recognized by subsequent 
writers. The distinguishing character of the group is the 
presence of a ventral diverticulum, or of a pair of such diverti¬ 
cula, of the alimentary canal in segment ix. Various changes, 
along the lines \t e are accustomed to see in other groups, have 
‘taken place in the various genera, but the above feature is 
common to all, and is evidence of their relationship. 

Thus the primitive genus Kerria only differs from the primitive 
Acanthodriline in the possession of the subfamily characteristic,— 
the oesophageal sacs in segment ix,—and in being protandric. 
Maheina , in the Seychelles, is acanthodriline, but metandric, and 
has two pairs of oesophageal appendages. The genus Ocnerodrilus 
is to be derived from Kerria by the reduction of the posterior 
male organs.from the acanthodriline to the microscolecine con¬ 
dition. Gordiodrilus comprises a group of species in which 
reduction of the posterior male organs is taking place in more 
than one way, but in none of which it is complete; the (esophageal 
sac is unpaired. In Curgia the microscolecine reduction is com¬ 
plete, and there are two unpaired oesophageal sacs, in ix and x ; 
the genus is metandric. Nannodrilus retains the incomplete 
reduction of the posterior male organs, but differs from Gordio¬ 
drilus in tin doubling of the gizzard. In Ncmatogenia ,, which 
possesses the two gizzards of Nannodrilus , the microscolecine 
reduction has been completed. Pygmaodrilus (which like Kerria , 
Maheina , and Nannodrilus does not occur in India) differs from 
the rest of the subfamily in having true diverticula on the 
spermathecal duct; its origin is uncertain. 

Distribution . While Ocnerodrilus is widely spread throughout 
India, the other three genera found in India are restricted to the 
•South and Ceylon. Outside India the subfamily is found in the 
warmer regions of America and Africa—California and Arizona 
to Central Chile and the Argentine; Egypt and Upper Guinea to 
Natal; Maheina in the Seychelles. Certain forms are peregrine, 
e.g.j two out of the four found in India. A number of species 
are limnic in habitat. 

Keg to the Indian genera of Ocnerodrilinao. 


1. (Esophageal sacs in ix and x . Curgia . 

(Esophageal sacs in ix only. 2. 

2. Male pores on xviii . Gordiodrilus . 

Male pores on xvii . 3. 

3. Two gizzards in vi and vii . Nematogenia . 

No gizzard. Ocnerodrilus . 
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1. Genus CURGIA Mich . 

1921. Curgia (typ. C. narayani ), Michaelsen, Mt. Mus. Hamburgh 
xxxviii, p. 59. 

SetsB closely paired. Prostatic pores one pair on xvii. 
Spermathecal pores one pair in furrow 8/9. An oesophageal 
gizzard in vii; two unpaired ventral chyle-sacs with narrow 
tubular central lumen in ix and x. One pair of testes and funnels 
in xi. Spermathecse without diverticulum. 

The genus has recently been established by Michaelsen for 
C. narayani. It differs from all the previously known species of 
the subfamily, except Mahcina braueri , in possessing cliyle-sacs in 
two segments instead of in only one ; these sacs agree in structure 
with those of Gordiodrilus , the central lumen being narrow and 
tubular, and the thick wall being traversed in a longitudinal 
direction by numerous cb\le-canals. The only other point of 
difference from Gordiodrilus is that the male apparatus is in 
Curgia purely microscolecine. 

The presence of two or three unpaired cesophageal sacs, of 
similar structure to those of the Ocnerodrilinoc, m the Eudrilinse 
was one of the reasons which caused Michaelsen to derive these 
latter from the former. The discovery of the genus Curgia , with 
two sacs in segments ix and x, diminishes the distance between 
the two subfamilies. 

Distribution. Coorg, S. India. 

1. Curgia narayani Mich. 

1921. Curgia narayani, Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 59. 

Length ca. 100 mm.; diameter ca. 07-0*9 mm. or more : long, 
thread-like, hinder end gradually tapering. Segments ca. 230. 
Colour whitish. Prostomium epilobous 4, not cut. off behind. 
Setae closely paired ; aa=be, dd~ half the circumference. Nephrid- 
iopores in ah. Clitellum ? Male pores (? prostatic pores) as 
whitish papillae on xvii in ah , apparently close behind the setal 
zone ; setae ah of segment xvii apparently absent. Female pores 
inconspicuous, anteriorly on xiv in the line 6. Spermathecal 
pores one pair, in ^/9 in b. 

Septa 6/7 and 7/8 somewhat thickened; one or two in front 
and behind these also slightly thickened. Gizzard cylindrical, in 
vii. (Esophagus swollen and vascular in viii, ix. and x ; cliyle- 
sacs in ix and x, ventral, unpaired, sessile, the axial canal com¬ 
municating with the oesophageal lumen, and around this 
“ chylus-tubes ” and blood-vessels. Intestine beginning in xii; 
no tvphlosole. Last heart in xi. Meganephridial. Testes and 
funnels free, one pair, in xi. Seminal vesicles, one pair, elongated, 
simple, and sac-like, occupying xii and xiii. Copulatory bursee 
projecting inwards in xvii, and receiving vasa deferentia. Pros¬ 
tates one pair, long, tubular, irregularly undulating and winding ; 
beginning behind in xxii; the duct short, not sharply set off. 

2i 
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Spermathecse in ix, elongated, tubular, curved and * winding; 
ampulla long; duct shorter, not sharply set off, not much thinner 
than ampulla; no diverticulum. 

Distribution . B. Hatti, Madapur, Coorg. 

2. Genus GORDIODRILUS Bedd. 

1895. Gordiodrilus , Beddard, Monog. p. 500. 

1900, Gordiodnlus , Michaelsen, Tier, x, p. 073. 

Vasa deferentia ending on xviii. Prostatjc pores one or two 
pairs; one pair of prostatic pores approximated to the male pores ; 
either the anterior or the posterior or the only pair may be so 
approximated (in one case fused), so that the prostatic pores are 
on xvii and xviii, or xviii and xix, or only on xviii; the whole of 
the pores of the male apparatus may be displaced backwards for 
three segments. One or no gizzard. A single ventral oesophageal 
sac in ix. Spermathecie without diverticula on the duct, often 
with evaginations at the eetal end of the ampulla. 

Distribution . Nedumangad, Travancore. Outside India is en¬ 
demic in Equatorial E. and W. Africa, and in Dominica in the 
W. Indies. 

1. Gordiodrilus travancorensis Mich . 

1910. Gordiodrilus travancorensis , Michaelsen, Abli.Ver. Hamburg, 
xix, p. 98. 

Length 32 mm,; maximum diameter § mm. Segments 84. 
Unpigmented, light grey in colour. Prostomium epilobous \; 
tongue triangular, pointed behind. Setae fairly closely paired; an 
very little greater than be, and on xviii and xix aa is much 
diminished; cZ<Z=half of circumference. Clitellum saddle-shaped, 
or at least slightly developed between the lines aa, Jxiii-xix (=6^) 
(so orig.). Prostatic pores two pairs, on small wart-like papillss 
in the situation of the missing setae b of xviii and xix; setae a of 
these segments well developed, but displaced more medianwards; 
seminal grooves straight, bounded by low walls. Male pores 
apparently confluent with the anterior prostatic pores. Female 
pores in front- of setae ab of xiv. Spermathecal pores two pairs, 
in 7/8 and 8/9, in line with b. 

Septa 6/7—8/9 much thickened, 5/0 and 9/10 slightly so. No 
gizzard. A large median diverticulum depends from" the oeso¬ 
phagus in ix; this has the usual structure in the genus—a fairly 
narrow lumen lined by cylindrical epithelium, and a thick wall 
penetrated by blood-vessels. Intestine begins in xiii. Testes and 
funnels in x and xi. Seminal vesicles one pair, in xii. Prostates 
two pairs, ending in xviii and xix, slender, moderately long, irregu¬ 
larly coiled, with short narrow duct. Spermathecal ampulla 
sac-like; duct narrow, about as long as ampulla. 
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Remarks . This species comes near G. zanzibarkus , and also has 
relations with G . madagascariensis ; it thus illustrates a faunal 
relationship between India and East Africa. 

Distribution . Ned u man gad, Travancore. 


3. Genus NEMATOGENIA Risen. 

1895, Ocnerodrilm (part.), Beddard, Monog. p. 510. 

1900. Nematogenia, Micliaelsen, Tier, x, p. 376. 

Male pores on xvii. Prostatic pores one pair, on xvii, fused 
•with the male pores. Spermathecal pores one pair, in or immedi¬ 
ately behind 8-9. Two gizzards, in vi and vii. One pair of 
•oesophageal sacs in ix. One pair of testes and funnels free in xi. 
Spermathecal duct without diverticulum. 

Distribution . In India found only at Peradeniya in Ceylon; 
doubtless introduced into the Botanical Gardens there. Outside 
India the genus is known from the Cameroons and Central 
America. 


1. Nematogenia panamaensis (Risen). 

1903. Nematogenia panamaensis, Micliaelsen, Sb. Bohm. Ges, Prag, 
xl, p. 16. 

1900. Nematogenia jHinamaensis, Michaelsen, Tier, x, p. 376. 

Length 55-75 mm.; diameter 2 mm. Segments 110-120. 
Dorsal pores from 10/1J. Clitellum from jxiii, gxiii, or xiv to 
xxi or xxii (=up to 9|); saddle-shaped, with however only a 
small ventral interval, except on xxii; this deficiency is filled up 
by a swelling of the surface ; setse ah absent on xvii. Prostatic 
pores as transverse slits on transversely oval papillae, which are 
set on a raised cushion-like diamond-shaped median genital area; 
male pores open on the same papillae as and close to the prostatic 
pores. Spermaihecal pores anteriorly on ix, in ab. 

Septum 4/5, the first, thin; 6/7-8/9 moderately strongly 
thickened, 5/6 and 9/10 less so. Two very small gizzards in vi 
and vii. Postclitellar nephridia with an investment of coelomic 
cells. One pair of free testes and funnels in xi. One pair race¬ 
mose seminal vesicles in xii; ectal end of vas deferens not 
•thickened. Prostates very long, reaching as far as xxxiii; the 
duct much shorter but only a little thinner than the glandular 
part. Spermathecal ampulla ovoid; duct very thin, shorter than 
.ampulla; no diverticulum. 

Distribution, Peradeniya, Ceylon. Outside India is known 
from Panama and the Cameroons. 


2 12 
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4. Genus OCNERODRILUS Eisen. 

1895. Ocnerodrilus (part.), Beddard, Monog. p. 510. 

1900. Ocnerodrilus , Michaelsen, Tier, x, p. 377. 

Male pores on xvii; prostatic pores one pair on xvii, fused 
with the male pores ; seldom a second pair on xviii. Spermathecal 
pores one pair or absent. No gizzard. One pair of oesophageal 
sacs in ix, of simple constitution. Spt?rmatheca3 without diverti¬ 
culum. 

Distribution . The single species found in India is widely distri¬ 
buted, from Ceylon in the 8. to JMardan in the extreme N., from 
Bombay in the W. to the Andamans in the E. The genus is 
endemic in America from California to Paraguay, and in the 
\V. Indies; it has been found in 8. Africa (Natal). 

The genus may be divided into four subgenera: subgenus 
Ocnerodrilus , with two pairs of testes and funnels, the testes 
enclosed in testis sacs which are formed around them so as to 
exclude the funnels, without seminal vesicles, without spernia- 
thecac ; Liodrilus , with tw o pairs of free testes and funnels, and 
one pair of sperinathecae opening in 7/8; Ilyogenia , with two 
pairs of free testes and funnels, and one pair of spermathecte 
opening in 8/9; and JJajriodrilus, with one pair of free testes and 
funnels, in x, and a pair of speniiatliecae opening in 8/9. 

1. Ocnerodrilus (Ocnerodrilus) occidentalis Eisen. 

1910. Ocnerodrilus ( Ocnerodrilus ) occidentalis, Michaelsen, Abh. 
Yer. Hamburg, xix, p. 100. 

1914. Ocnerodrilus {Ocnerodrilus) occidentalis, Stephenson, Ree. 
Ind. Mus. x, p. 361. 

1916. Ocnerodrilus ( Ocnerodrilus) occidentalis , Stephenson, Rec. 
Ind. Mus. xii, p. 348. 

1919. Ocnerodrilus ( Ocnerodrilus) occidentalis, Stephenson & Ilaru 
Ram, Tr. Roy. Soc. Edin. lii, p. 451, pi. fig. 10. 

1919. Ocnerodrilus {Ocnerodrilus) occidentals, Stephenson & 

Prashad, Tr. Rov. Soc. Edin. lii, p. 463, pi. 3, 4. 

1920. Ocnerodrilus {Ocnerodrilus) occidentalis , Stephenson, Mem. 

Ind. Mus. vii, p. 258. 

1895. Ocnerodrilus occidentalis, Beddard, Monog. p. 512. 

1900. Ocnerodrilus {Ocnerodrilus) occidentalis , Michaelsen, Tier, x, 
p. 377. 

Length 15-30 mm. (up to 36 mm. w'hen living and moderately 
extended); diameter 1 mm. Segments 70. Clitellum ring- 
shaped, xiii or xiv-xix or xx (= 6-8). Male pores on small 
papillae on xvii, immediately lateral to the line of setae b . 

Septa 5/6-11/12 thickened, 6/7-9/10 fairly strongly, the others 
gradually less. Septal glands in v-viii approximately of the same 
size. Oesophageal sacs with single lumen, imperfectly divided up 
by folds of the wall which project to a greater or less distance 
into the cavity. Two piirs testes, enlarged and dissolving into 
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masses of spermatozoa at their free ends, and surrounded by a 
peritoneal membrane after the manner of a testis sac. No 
seminal vesicles apart from these testis sacs. Ectal end of vasa 
deferentia not thickened. Prostates long and thick, extending 
through several segments beyond the clitellar region posteriorly. 
No spermathecaB. 

Remarks. Eiseu established a var. arizonce , with the following 
characters:—“ Septa S/6—7/8 very slightly, 8/9-11/12 slightly 
thickened. Septal glands of various sizes, those in viii much 
smaller than those in front. Prostates small, not extending 
behind the clitellar region. Length 15-25 nun.” Michaelsen 
does not agree in assigning an independent status to the variety; 
for example, he finds that the septal glands of segment viii may 
be only a little smaller than those of the preceding segments, and 
thus such specimens would be intermediate between the type form 
and the supposed variety. In this I agree (75, 93). 

1 have given an account of the vascular system (75); with 
llaru Ram, of the development of the prostate (92); and with 
Prashad, of the chyle-sacs (ealciferous glands) (91). For a com¬ 
parison of the testis sacs with those of other Oligochseta, see a 
discussion in Stephenson (100). 

Distribution. Mardan and Rawal Pindi (Punjab); Kotah (Raj- 
putana) ; Bombay ; Andaman Is.; Nedumangad (Travancore); 
Pariadhure (Ceylon). Outside India the species is known from 
N. America and Africa, including the Cape Verde Is. and Comoro 
Is. It is thus a widely peregrine species. 


Subfamily EUDRILIN/E. 

1895. Eudrilidae, Beddard, Monog. p. 573. 

1900, Eudrilinse, Michaelsen, Tier, x, p.*387. 

Setal arrangement lumbricine. Clitellum beginning with or in 
front of xv, extending over two to six segments. Male pores and 
spermathecal pores single or one pair, male pores on xvii or xviii, 
spermathecal pores on x or further back. Meganephridial. Pros¬ 
tates as (i euprostates ”, not reducible to the acanthodriline type, 
the vasa deferentia entering the ental end of the gland or some 
other point in its extent. Female genital apparatus distinguished 
by a more or less close relation of the spermathecm to the other 
female organs—ovaries, oviducts, funnels, and ovisacs—fusion 
and connection by means of eoelomic tubes and chambers ; the 
lowest grade of this condition consists in the approximation of 
the spermathecae to the other organs. 

Distribution. The group has its home in tropical and subtropical 
Africa; the one species found in India is widely peregrine. 

The present subfamily presents many peculiarities of organisa¬ 
tion, which, since there is only one peregrine species in India, 
cannot be discussed here. 
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Michaelsen derives the group from the Ocnerodriline branch of 
the Megascolecid stem (45, p. 115). 

The subfamily is again divided by Michaelsen into Pareudrilacea 
and Eudrilacea. For the distinctions between these, cf. 45, 
p. 116; and for a discussion of the characters of the Eudrilacea, 
to which the Indian species belongs, 130, p. 231. 

1. Genus EUDRILUS E. Perr. 

1895. Eudrilus, Beddard, Monog. p. 603. 

1900. jEudrilus, Michaelsen, Tier, x, p. 401. 

1915. jEudrilus, Michaelsen, Zweit. deutscli. Zent.-Afr. Exp. I, i, 
p. 239. 

Setae closely paired. Male pores and spermathecal pores- 
paired, the latter some distance in front of the former. Separate 
female pores not present (fused with the spermathecal pores). 
Gizzard in front of 7/8; two unpaired oesophageal sacs in x and 
xi, one pair of calciferous glands in xii. Holandric. No penial 
setae. Sexual organs completely paired. Oviduct (stalk of ovisac) 
united ectaily with the spermathecae without separate opening to 
the exterior. 

Distribution . Equatorial W. Africa. The species which is found 
in India has been distributed over the whole tropical belt. 

1. Eudrilus eugeniae ( Kinb .). 

1897. Eudrilus eugenic?, Michaelsen, Mt. Mus. Hamburg, xiv, p. 41. 

1898. Eudrilus eugenic?, Fedarb, J. Bombay Soc. xi, p. 431. 

1898. Eudrilus eugenia (laps.), Michaelsen, Zool. Jahrb. Syst. xii, 
p. 144. 

1900. Eudrilus eugenic?, Michaelsen, Tier, x, p. 402. 

1903. Eudrilus eugenice, Michaelsen, 8b. Bolim. Ges. Brag, xl, p. 10. 

1910. Eudrilus eugenic?, Michaelsen, Abb. Yer. Hamburg, xix, 

p. 100. 

Length 32-140 mm.; diameter 5-8 mm. Segments 145-196. 
Colour brown and red to dark violet. Brostoiniuin epilobous 
Setae lateral and ventral; act somewhat greater than be. Clitellum 
ventrally somewhat less strongly developed, xiii or xiv-xviii (s= 5 
or 6). Male pores immediately in front of 17/18, in ah. Sperma¬ 
thecal pores fused with the female pores, immediately behind 13/14. 

Prostates with markedly set off narrow duct, sharply set off 
from copulatory sacs; these sacs with Y-shaped appendages. 
The muscular atrium-like cavity of the spermathec® with only 
one proper diverticulum, fairly close to the enfcal end and opposite 
the ovisac. Ovisac with long undulating stalk; the tube which 
leads from the ovarian chamber opens into the ectal end of the 
spermathecal ampulla. 

Distribution. Colombo, Peradeniya, Kandy, W. Province, Ben- 
tota, Panadhure (all in Ceylon). Fedarb’s specimens may have 
come from Travancore, Poona, or N. Konkan—locality not stated. 
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Family LUMBRICIM. 

1895. Lumbricidae + Geoscolicidae (excl. gen. Ilyogenia ), Beddard, 
Monog. pp. 622, 687. 

1900. Lumbricidae + Glossoscolecidse, Michaelsen, Tier, x, pp. 420. 
470. 

1917. Lumbricidae, Micliaelsen, Zool. Jahvb. Syst. xli, p. 8. 

Asexual reproduction by production of zones of budding and! 
chains of individuals does not occur. Normal set® S-shaped, 
usually eight per segment, seldom more. Male pores mostly 
intra- or, anteclitellar. Spermatheeal pores never only in 4/5, 
partly at least further back, if not altogether wanting. Clitellar 
epidermis never of only one layer of epithelium. Meganephridial; 
as a rule only one pair, seldom two pairs of ncphridia per segment. 
Testes and funnels in x and xi or one of these; ovaries and 
funnels in xiii, very seldom a second pair of ovaries in xii. 
Prostates as a rule wanting (if present— Kynotus , Glyphidrilus , 
Oallidrilvs —spermathecal pores in groups of several or of several 
pairs behind the testis segments). 

The union of the two groups Glossoscolecidse and Lumbricidae 
Mas first carried out by Michaelsen in 1897 (Mt. Mils. Hamburg, 
xiv, pp. 57, 68), who made them two subfamilies, Geoscolecini and 
Lumbricini, of the family Lumbricidae. In the Tierreich volume 
however he reverted to the old arrangement of the two families; 
but more recently still he has again united them (1916, sup.). 

The close connection between the two groups has long been 
recognized ; a full discussion of the relationships between the two, 
and of the origin of the familv and its relations to other families, 
will be found in the paper just quoted. Since the number of 
Lumbricidae (inch Glossoscolecidae) in India is so small, and 
especially since even of these such a small proportion are endemic, 
the family can scarcely be looked upon as a proper part of the 
Indian fauna; and it M ould therefore be out of place to enter on 
a lengthy discussion of questions of classification, relationships, 
and origins; this would bring in references to numerous genera 
M'hich are not found in India, and the M’hole subject must there¬ 
fore be studied in Michaelsen’s paper. The result of Michaelsen’s 
argument is to establish the Lumbricidae in the old sense as a 
subfamily of the Family Lumbricidae sensu lato , and to make it, as 
the Lumbricinae, the equivalent of the subfamilies G-lossoscolecina?, 
Sparganophilinao, Microchaetinae, Criodrilinae and Hormogastrinse. 

In Michaelseirs last scheme (cf. p. 38) all the above subfamilies 
are given family rank, so that here the term Lumbricidae has agaiu 
the same content as in the Tierreich. 

The Distribution of the family Lumbricidae s . Z. takes in the 
whole world with the exception, of the Australian region and 
Polynesia. The various subfamilies have however each their owa 
well-defined regions, which are broadly as follows. 
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The phyletically oldest group, the Glossoscolecin®, occupies 
Tropical S. America and the southern part of Central America; 
the Sparganophilinoe, N. America, with two species in England; 
the Microch®tin® have a more scattered distribution—the older 
genera in S. Africa and Madagascar, the aquatic Gallidrilus and 
Glyphidrilus in Tropical E. Africa, the latter having also spread 
into India, Further India, and the Malay Ai'chipelago, Driocrilus 
in Tropical S. America and southern Central America, and Alma 
in Tropical W. and Central Africa and Egypt; the Criodrilime 
inhabit a region which extends from England to Palestine 
(? to India); the Lurabricin® are endemic in temperate Eurasia 
and in the eastern part of N. America; and the 1 lormogastrin® 
on both sides of the western Mediterranean. 


Key to the Indian subfamilies of Lumbricid®. 


1. No obviously developed intestinal gizzard .... 2. 

An ob\ious intestinal gizzard present. Lumbhicixjk. 

2. Genital seta?, if present, are not groo\ ed .... 3. 

Genital setae present, with longitudinal grooves. Cmoi>RiLiN/K. 

3. Sperinathecae at least partly in front of the 

testis segments, or-wanting . Glohsoscolkcinjb. 

Spermathecse behind the testis segments; in 
addition, sometimes other, vestigial, sperma¬ 
thecse in the region of the testis segments . . Microcha:tinje. 


Subfamily GLOSSOSCOLECINAE. 

1900. Glossoscolecinae, Michaelsen, Tier, x, p. 420. 

1917. Glossoscolecinae, Michaelsen, Zool. Jahrb. Syst. xli, p. 54. 

Genital setae, if present, not grooved longitudinally. Male 
pores usually intraclitellar, seldom ( Opisthodrilus) postclitellar. 
Spermathecal pores, if not altogether absent, wholly or at any 
rate partly in front of the testis segments. A single oesophageal 
gizzard present. Calciferous glands (“ chyle sacs ”) present. 

Distribution. The subfamily is endemic only in Central and 
S. America as far as the Argentine, in the Bermudas and W. Indies. 
The only Indian species is Pontoscolev corethrurus, which has been 
carried all over the Tropics, where it is found on islands or near 
the coasts. 


1. Genus P0NT0SC0LEX Schmdrda. 

1895. Ponto&colex, Beddard, Monog. p. 053. 

1900. Pontoscofex , Michaelsen, Tier, x, p. 424. 

1917. Pontoscolex, Michaelsen, Zool. Janrb. Syst. xli, p. 233. 

Set® at the hinder end of the body usually (? always) arranged 
in quincunx. Male pores and copulatory papill® in the region of 
the clitellura. Three pairs b£ chyle-sacs in vii-ix, of complicated 
structure, originating dorsally. Nephridia with terminal sphincter. 
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•Sexual apparatus metandric and metagynous; seminal vesicles 
very long, piercing the successive septa for a long distance. 

Distribution. For the Indian distribution 4 see under the species. 
The original home of the genus is Central America. 

Michaelsen considers it doubtful whether the quincunx arrange¬ 
ment in the hinder part of the body is a generic character; there 
are specimens which show rhe regular arrangement in pairs 
throughout the body. These however may possibly have been 
injured, and the regenerated part may have produced setae with 
the paired arrangement, similar to that in the anterior part of the 
body. 

1. Pontoscolex corethrurus (Fr. Miill.). 

1897. Pontoscolex corethrurus, .Michaelsen, Mt. Mus. .Hamburg, 

xiv, p. 247. 

1898. Pontoscolex corethrurus , Michaelsen, Zool. Jahrb. Syst. xii, 

p. 144. 

1900. Pontoscolex < orethrunts, Michaelsen, Tier, x, p. 425. 

1903. Pontoscole c corethrurus , Michaelsen, Sb. Bolmi. Ges. Frag, 

xl. p. 10. 

1904. Pontoscolex corethrurus, Michaelsen, Mt. Mus. Hamburg, 

xxi, p. 127. 

1909. Pontoscolex corethrurus, Michaelsen, Mem. Ind. Mu9. i, 

p. 214. 

1910. Pontoscolex corethrurus , Michaelsen, Abli. Yer. Hamburg, 

xix, p 101. 

1913. Pontoscolex corethrurus , Michaelsen, Mt. Mus. Hamburg, 
xxx, p. 92. 

1915. Pontoscole.i corethrurus, Stephenson, Mem. Ind. Mus. vi, 
p. 105. 

191G. Pontoscolex corethrurus, Stephenson, Kec. Ind. Mus. xii, 
p. 349. 

1917. Pontoscolex corethrurus , Michaelsen, Zool. Jahrb. Syst. xii, 
p. 234. 

1920. Pontoscolex corethrurus , Stephenson, Mem. Ind. Mus. vii, 

p. 258. 

1921. Pontoscolex corethrurus , Michaelsen, Mt. Mus. Hamburg, 

xxxviii, p. 08. 

1922. Pontoscolex corethrurus . Stephenson, llec. Ind. Mus. xxiv, 

p. 440. 

Length 00-120 mm.; diameter 4 mm. Segments 90-212. 
Unpigmented. Frostomiuni with segment i retractile. Set® 
slightly ornamented, transversely grooved at the tip (ornamen¬ 
tation often workaway) : in the anterior part of the body closely 
paired, and exceptionally so throughout the body; usually from 
about x or xii onwards the pairing is wider, and in the hinder 
part of the body the set 00 are alternately widely and closely 
paired, with a quincunx arrangement.^ Setae in the hinder part of 
the body much enlarged, with straight distal end ; in the elite liar 
region more strongly ornamented. Nephridiopores in c . Clitellum 
xv or xvi-xxii or xxiii (= 8 or 9) ; thickened ridges (“ walls ”)xix- 
xxii, outside the line of b. Male pores on 20/21 or immediately 
behind this. Spermathecal pores three pairs, in 6/7—8/9, in c. 
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Septa 5/6 (?), 6/7-10/11 thickened, the first fairly strongly, the- 
last two gradually less. Last heart in xi. Spermathec© very 
slenderly club-shaped. < 

Remarks. In a worm probably belonging to this species (there 
is no other Indian worm which has the quincunx arrangement of 
the set©) I found the nephridia of segment ii opening into the- 
pharynx; they would therefore be peptonephridia. According to 
Beddard these nephridia open on the surface of the body on 
segment ii, though owing to the great retractility of the anterior- 
end of the body this orifice may come to lie in a temporary buccal 
cavity. 

I found the septum 10/11 thin, and 9/10 absent; there was. 
also some irregularity in the attachment to the parietes. 

Distribution. Hyderabad, Deccan; Andaman Is.; Bombay, 
Poona, ikpedabad (Western India); Adam’s Peak, Peradeniya, 
Kandy, Colombo, Avissavela, W. liaputale, the W. Province (all in 
Ceylon); Mangalore, Calicut, Tiruvellur, on the Malabar Coast; 
Shimoga (Mysore); Merkara, Madapur,Dubari (Coorg); Coonoor 
(Nilgiris); Bonaccord, Chimunga, Shasthancottah, Pallode, 
Trivandrum, Kerumaadi, Vellanv, Xeyyatinkara (Travancore). 

Outside India the species is circummundane. 


, Subfamily MICROCH^ETINiE. 

1900. Microclitetinoe -f Ciiodrilin© (part.), Michaelsen, Tier, x, 
pp. 447, 403. 

1917. Microchaetinee, Michaelsen, Zool. Jalirb. Syst. xli, p. 305. 

Normal set© in eight longitudinal rows. Genital set©, if 
present, not longitudinally groo\ed. Male pores ante-or intra- 
clitellar. Spennathecal pores mostly altogether behind the testis 
segments, occasionally vestigial spermathec© in addition in the 
region of the testes. An oesophageal gizzard present. Calciferous 
glands present or wanting. No obvious intestinal gizzard; a 
strengthening of the musculature at the beginning of the intestine 
may be present. Sexual apparatus metagynous ; seminal vesicles 
mostly short, not penetrating the septa so as to extend through 
several segments. 

The only Indian genus is Glyphidrilus. 

Distribution. The subfamily is endemic in S. Africa, Tropical 
E. Africa, Madagascar, Central and N.E. Africa ; in 8. Asia and 
the Malay Archipelago (gen. Glyphidrilus ); anjl (gen. Drilocrius ) 
in Central and 8. America. 

1. Genus GLYPHIDRILUS Horst. 

1896. Glyphidrilus 4* Bilimb a, Beddard, Monog. pp, 679, 686. 

1900. Glyphidrilus , Michaelsen, Tier, x, p. 459. 

1909. Glyphidrilus , Michaelsen, Mem. Ind. Mus. i, p. 244. 

1910. Glyphidriltis, Michaolsen, Abh. Ver. Hamburg, xix, p. 103. 

1917. Glyphidrilus , Michae^en, Zool. Jahrb. Syst. xli, p. 343. 



GLYPHIDRILUS. 


491 


Setae anteriorly widely, posteriorly more closely paired. In the 
hinder part of the body dd equal to or little greater than aci. 
Male pores intraclitellar, behind segment xvi,. on a flat surface 
included between a pair of long ridges (ridges of puberty). 
Spermathecal pores in front of male pores. A well-developed 
gizzard in front of 8/9, in viii or vii and viii. No calciferous 
glands or oesophageal sacs. Oue pair of nephridia per segment. 
Holandric and metagynous. Testes and funnels free. No copu- 
latory sacs. Prostates present (? always). 

Distribution. Kumaon Hist. (W. Himalayas); Jalpaiguri, 
Assam (E. Himalayas); Cuttack (Orissa); Lucknow (U.P.); 
Mysore; Travancore and the Malabar Coast; Burma. Outside 
India in Tropical E. Africa, the Malay Peninsula, and Malay 
Archipelago (Borneo, {Sumatra, Java, Celebes). 

The locality Kumaon Hist. (Kickha, near Naini Tal) is that of 
an immature species which could not be identified (Michaelsen, 
Mem. Ind. Mus. i, p. 244). Michaelsen points out that the 
Indian species form intermediate stages between the E. African 
species and those of the Malay Peninsula and Archipelago, not 
only geographically but as regards the specific characters also. 


Ken to the Indian species of Glyphidrilus. 


1. Paired papillae in a single longitudinal series on each • 

side. 2. 

Paired papillae in two or three series on each side . . G. tuherosus. 

2. “ Wings *' end behind at or in front of segment 

xxvi. G. p apiHat us. 

“ Wings ” end behind at xxxii or xxxiii . G. annandalei. 


1. Glyphidrilus annandalei Mich . 

1910. Glyphidrilus annandalei , Michaelsen, Abh. Ver. Hamburg, 

xix, p. 101. 

1911. Glyphidrilus annandalei, Cognetti, Ann. Mag. N. H. (8) 

vii, p. 502, pi. xiii, figs. 11, 12; G. acheneoili (laps.), ib. 
p. 500. 

1913. Glyphidrilus annandalei Michaelsen, Mt. Mus. Hamburg, 
xxx, p. 92. 

1910. Glyphidrilus annandalei , Stephenson, liec. Ind. Mus. xii, 
p.349. 

1917. Glyphidrilus annandalei f Mcbaelsen, Zool.Jahrb.Syst.xli, 
pp. 344, 346. A 

1921. Glyphidrilus annandalei , Stephenson, Eec. Ind. Mus. xxii, 

p. 70?. 

1922. Glyphidrilus Jiuviatili$-\- G. cleyatis+ G. rarus+G. saffron - 

ensis, Ilao, Ann. M«g. N. II. (9) ix, pp. 53, 62, 64, 00, text- 
figs. 1-4. 

1922. Glyphidrilus annandalei, Stephenson, Ann. Mag. N. H. (9), 
ix, p. 387. 

Length 90-165 mm.; maximum diameter 2*5-4 mm. Segments 
125-322. Colour light to dark grey, unpigmented ; a slight rose 
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tint on the clitellum. Anterior end swollen, maximum thickness 
about segment ix, diameter decreases gradually in the middle and 
•hinder parts of the body to only 1 mm. at "the hinder end; in 
its posterior half the body is four-sided in section, the dorsal side 
the broadest; towards the hinder end the dorsal surface becomes 
-more and more concave. Prostomium zygolobous, or sometimes 
prolobous; segments from ii onwards tri- or multiaunular as far 
•as xiv, after which the annulation becomes indistinct. Anus a 
longitudinal slit at the hind end on the dorsal surface, inter¬ 
secting more or fewer of the terminal segments. Setae very widely 
paired as far as xii, the intersetal distances diminishing behind 
this ; aa : ah : be: cd : dd=3 : 2 : 3 : 2 : 5 at first, but behind = 
4:2:4:2:7. JSephridiopores in b. Clitellum ring-shaped, 
beginning in xvii or xviii (or even as far forward as xiii) and 
extending toxxxvi . . . xli (= 19-25), indistinctly limited behind 
n.nd indeed more or less so in front also. Pidges of puberty 
*(“ wings ”) run between the lines b and c, from xxv, xxvii or 
xxviii to xxxii or xxxiii, occasionally to xxxv, usually continued 
forwards as lower ridges or angles as far forwards as xviii ; the 
ridges are bent downwards somewhat towards the body-wall. 
Papillae of puberty numerous, constant in position on each segment, 
but the number of segments bearing them is very variable ; they 
are roundish cushions on the hinder part of their segments, in two 
series, median and lateral, the latter paired, and situated between 
band c; the median series begins on xi, xii, xiii or xiv, and ends at 
varying levels back to xxvi, but occasional papilla) may be found 
further back, on xxxv, xxxvi or xxxvii, the total number varying 
from 2 to 14; the lateral series begins on xiii, or on or behind 
xv, ends in front of the “ wings,” and another short series may 
begin behind the “wings.” Male pores as two point-like depres¬ 
sions in 29/50, in line with b. Spermathecal pores in groups of 
one to six, with the arrangement characteristic of the genus, in 
13/14 to 16/17 or 17/18 ; most have the full number of five in 
each group. 

Septa 6/7-11/12 thickened increasingly. A fairly large gizzard 
principally in viii, the anterior end apparently getting into vii. 
Last heart in xi. Meganephric. Two pairs large funnels free in 
x and *xi. Four pairs large irregular seminal vesicles in ix-xii. 
Prostates apparently absent. Ovisacs may be present in xiv. 
Spermathecao simple, thickly pear-shaped or spherical, with short 
and narrow stalk, in appearance sessile, the duct being Embedded 
in the body-wail. 

Remarks. This species forms an intermediate link between the 
Further Indian and Malayan species on the one hand and the 
isolated G. stuhlmanni of E. Africa on the other. 

We have two independent descriptions of this species, Cognetti 
having described it before receiving Michaelsen’s paper. 

Autotomy appears to be common in the mature worms (Stephen¬ 
son, 1921)/ 

Distribution. Calicut, Malapuram, Tiruvallur, on the Malabar 
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coast; Aru man all ur, Madatoray, Trivandrum, Veliany, Neyyan- 
tinkara, and PAzhagiapandipuram inTravancore; Duban, Madapur, 
Fraserpet, in Coorg; Shimoga and ?Kadur Dist., Mysore. 

2. Glyphidrilus papillatus (Rosa). 

1890. Bilimba papillata, Kosa, Ann. Mus. Genova, (2 a) ix, p. 386. 
pi. xii, fig. 1. 

1896. Bilimba papillatus, Beddard, Monog. p. 687. 

189(5. Glyphidrilus papillatus , Michaelsen, Abh. Senckenb. Ges. 
xxiii, p. 196. 

1900. Glyphidrilus papillatus, Michaelsen, Tier, x, p. 459 

1917. Glyphidrilus papillatus Michaelsen, Zool. Jalirb. Svst xli 
p. 344. J ' 

1920. Glyphidrilus papillatus, Stephenson, Mem. Ind. Mus. vii, 
p. 258. 

Length 100-120 mm.; maximum diameter 3-5 mm. Segments 
202-330. Colour flesh or greyish, no distinct pigmentation. 
Anterior segments after v divided by secondary annulations. 
Posterior half flattened dorsally, ventral surface flattened for the 
greater part of its extent. Prostomium large, pro- or zygolobous. 
Dorsal pores absent. Set so paired, the setal couples being behind 
the clitellum at the angles of the body; in postclitellar region ab 
rather less than iaa and = £bc=cd, del a little greater than aa ; in 
front of clitellum setae small and wider apart; in posterior part of 
body dd larger and be smaller, ab=z2aa=s£bc~cd=z hid . Clitellum 
rather indefinite, xvi-xxvi . . . xxxiv (= 11-19). ' Wings ventro¬ 
lateral, xviii-xxiii . . . xxvi, attached outside the line of b. 
Papillie large, round, flattened or slightly depressed in the middle, 
on the posterior part of their segments, in two series, lateral and 
median; the lateral in line with or slightly doisal to the attach¬ 
ment of the wings, usually paired, on any of the segments x-xvii, 
as well as occasionally on xxiii, xxiv, xxv or xxvi-xx\iii; median 
papillm not so common as the lateral, on xi-xv and on xvii and 
xviii, or maj be absent altogether; the lateral may be onlv two 
pairs, or two on one side and one only on the other. 

Septum 4/5 thin, 5/6 slightly, 6/7-9/10 moderately, and a few 
succeeding ones slightly thickened. Gizzard in vii and viii, 7/8 
being adherent to it at its middle; rather small and fairlv soft. 
Intestine begins in xvi. Hearts in x and xi. Testes and funnels 
free in x and xi. Seminal vesicles four pairs, ix-xii, usually 
deeply lobed, not always symmetrical. No prostates. Ovisacs 
in xiv, and apparently in xv also. Spermathecae in four series on 
each side, in 13/14-16/17, with sometimes additional ones in the 
next anterior groove; each is a small elongated saccule, adherent 
to the body-wall; each series consists of five on each side, one 
each on the lines of a , b f c , and d , and one between b and c. 

Remarks. The immature specimen which was described by Eosa 
was made the type of a new genus Bilimba ; Michaelsen in 1896 
showed that Eosa’s worm belonged to Glyphidrilus. 

Distribution . Cobapo, Biapo Disfc., Burma; Lucknow, 
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3. Glyphidrilus tuberosus Steph. 

1916. Glyphidrilus tuberosus, Stephenson, Rec. Ind. Mus. xii, 
p. 349, pi. xxxiii, tig. 37. 

Length ca. 60 mm.; max. diameter 3 mm., average 2*5 mm. 
Segments 221, all very short behind clitellum. Colour light 
brown. Dorsal surface concave behind clitellum, ventral surface 
flat or concave; a section is thus foursided, the dorsal surface 
being the most, extensive at the hinder end. Anus dorso-terininal. 
Prostomium prolobous or ? zvgolobous, the delimiting groove 
being a shallow depression only. Setae behind clitellum at the 
angles of the section ; a(t~bc—2ab=z2cd; dd—3cd or nearly so ; 
in front of clitellum setae widely paired and rather irregular, 
•ab=:iaa or less. Clitellum from xiv, xv or xvi to xxviii or xxix 
<or xxx dorsally). Wings on xx to xxiv, continued forwards as a 



3?ig. 262.— Glyphidrilus tuberosus Steph.; segments xviii-xxviii from the 
•ventral surface, showing the papillae in this region, with the ventro¬ 
lateral ridge on one side and the cauliflower-like excrescence on the 
other. 

slight ridge to xv or xiv; they may grow out into a foliating tumour¬ 
like mass of numerous soft irregular closely apposed papillae, 
extending ventral wards nearly to the line of a (text-fig. 262); 
similar patches may be present above the wings, between the mid- 
dorsal and the lateral lines. Papilla* small, white, rounded, on 
the posterior parts of their segments; an anterior set, on x, xi, 
and xii, a midventral and two lateral on each side, one of the 
lateral between a and 6, and the other outside b ; a middle set on 
xvii-xix, or xviii and xix, paired, the full number being three 
pairs per segment, one internal to a , one between a and b , and 
one outside 6; a posterior group on xxiv to xxviii, similar to the 
last, i.e. all paired, but one or more may be wanting in any 
segment (text-fig. 262). * 
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Septum 4/5 thin, 5/6 slightly, 6/7 somewhat thickened, 7/8 
moderately, 8/2-11/12 or 12/13 slightly so. Gizzard m vii, 
sometimes extending into the hinder part of vi; degree of de¬ 
velopment varies, often in some degree vestigial. No calciferous 
glands. Intestine begins in xv. Last heart in xi. Testes and 
funnels in x and xi. Seminal vesicles four pairs, ix-xii. Ovisacs 
in xiv. Spermathecffi in xiv and xv, small subspherical sacs; the 
•’duct a short thin stalk, debouching into grooves 13/14 and 14/15; 
three or four on each side in each segment, in line with a and b, 
•between b and c, and in line with c. 

Distribution . Cuttack (Orissa); Jalpaiguri (Bengal). 


Subfamily CRIODRILINjE. 

1900. Criodrilin© (part.), Michaelsen, Tier, x, p. 463. 

1917. Criodrilin©, Michaelsen, Zool. Jahrb. Syst. xli, p. 372. 

Genital set© longitudinally grooved. Male pores preclitellar, 
•on xv, on glandular elevations. Calciferous glands wanting; an 
obvious gizzard wanting, but an indefinite strengthening of the 
muscular coat at the beginning of the intestine present. Sexual 
apparatus holandric and metagynous; no prostates; muscular 
copulatory sacs present. Xo sperinathecce. 

The Distribution is that of Criodrilus lactam, the only species 
till recently recognised, with, in add iti<^^ England (Anayaster 
fontinalis Friend). 

1. Genus CRIODRILUS Iloffmstr . 

1895. Criodrilus , Beddard, Monog. p. 665. 

1900. Criodrilus , Michaelsen, Tier, x, p. 467. 

1917. Criodrilus , Michaelsen, Zool. Jalirb. Svst. xli, p. 372. 

Prostomium zygolobous. Middle part of body four-angled. 
Anus dorso-terminal. Set© closely paired. Four pairs of seminal 
vesicles in ix-xii. 

1. Criodrilus lacuum Iloffmstr . 

1914. Criodrilus lacuum, Stephenson, Rec. Ind. Mus. x, p. 250. 

1915. Criodrilus lacuum , Stephenson, Mem. Ind. Mus. v, p. 145. 

1884. Criodrilus lacuum , Vcjdo\sky, Monog. p. 57, pi. x, fig. 21, 
pi. xiii, figs. 12-24, pi. xiv, tigs. 1-15. 

1887. Criodrilus lacuum , Gilev, Quart. Journ. Mic. Sci. xxvii. 
p. 551, pi. xxxviii, tigs. 1-8. 

1887. Criodnlus lacuum, Benham, Quart. Journ. Mic. Sci. xxviii, 

p. 601, pi. xxxviii, tigs. 9-19. 

1888. Criodrilus lacuum , Collin, Z. wiss. Zool. xlvi, p. 471, 

pi. xxiii. 

1917. Criodrilus lacuum , Michaelsen, Zool. Jahrb. Syst. xli. p. 373. 

(The above references contain descriptions of the worm and its habits, 
the last, by Michaelsen, consisting for the most part of a full account of 
the normal and genital set©.) 

Length 120-320 mm,; diameter 4-5 mm. or more. Segments 
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200-450 mm. Colour light or dark brown to green. Prostomiun* 
zygolobons. Body from about ix onwards quadrangular in section ? 
anus postero-dorsal. Setae ornamented, closely paired; with two 
longitudinal series of broad scars w ith curved, elevated, and irregu¬ 
larly toothed proximal edges, each taking up half the circum¬ 
ference of the seta, and alternating in the two series as regards- 
their position on the shaft; dd only a little greater than an. 
Cliteilum not marked, indistinctly limited, xvi-xlvii (=s 32)* 
Male pores on xv, external to b , on large low glandular cushions 
w hich laterally are somewhat wrinkled, extending over xv and xvi, 
and nearly reaching to the line of c. Female pores on xiv, im¬ 
mediately outside 6, on similar smaller cushions. Setae ah of 
x-xiv, xvii, and xix often on glandular elevations, and so back to 
xxiii, the elevations becoming gradually smaller. 

Gizzard rudimentary, in xii-xiv. Seminal vesicles four pairs, 
in ix-xii. Vasa deferentia opening on to the surface through a 
hemispherical gland (prostate?). Spermathecse absent. Genital 
setae much thinner than the normal setae, the nodulus situated 
markedly proximal; the distal half showing four longitudinal 
ridges separated by grooves; only setae a of xii, xiii, xvi-xviii (?) 
thus modified. 

Remarks. Unfortunately the specimens diagnosed as belonging 
to this species were not fully mature, and there is therefore an 
element ot doubt in the identification. 

Distribution. In India from the Chilka Lake on the E. coast. 
The species is widely spread in Europe, and occurs in Syria andi 
Palestine ; it is limnie in habitat. 


Subfamily LUMBRICINiE. 

189*"». Lumbricidse, Beddard, Monog. p. 687. 

1900. Lumbricidae, Michaelsen, Tier, x, p. 470. 

1909. Lumbricidae, Michaelsen, Mem. Ind. Mus. i, pp. 116, 246, 

247. 

1910. Lumbricidae, Michaelsen, Abh. Ver. Hamburg, xix, pp. 17, 

29. 

Male pores auteclitellar, as a rule on xv, seldom further forwards, 
on a flat surface or on or between swollen glandular elevations. 
Spermatheeal pores often wanting, usually in the region of the 
testis segments, often behind, seldom in front of them. Genital 
set® (not known in all forms) longitudinally grooved. (Esopha¬ 
geal gizzard wanting; calciferous glands usually present; an 
obvious gizzard is developed at the beginning of the intestine. 
Sexual apparatus as a rule holandric, seldom (? only individually} 
metandric; metagynous. Copulatory sacs and prostates wanting. 

Distribution . The subfamily is widely distributed in India, 
occurring throughout Kashmir and the Punjab, in both Western 
and Eastern Himalayas, at Calcutta, at Partabgarh and Mt. Abu* 
in Rajputana, in the Nilgiris, Palnis, and Travancore, and in the 
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Nicobar Islands. But this wide distribution is due to the pere¬ 
grine species, endemic species being found only in Kashmir, the 
Punjab (in the Western Himalayas), and at Calcutta. The head¬ 
quarters of the subfamily is S. Europe, especially the Caucasus 
region; it is the dominant group over the whole of temperate 
Eurasia, being endemic in N. and N.W. Europe, Central and 
S. Europe. Japan, Turkestan, Transcaucasia, Asia Minor, Syria, 
and Palestine, with a few Indian species and one in S.W. Persia; it 
has founded a small colony of endemic forms in Eastern N. America. 

The further division of the subfamily has given much trouble ; 
the history of the attempts which have been made is given by 
Michaelsen (120), who finds that of the genera and subgenera 
which he recognized in the Tierreich volume a number must.dis¬ 
appear, since they grade into one another in manifold ways. The 
only genera which can be definitely separated are Helodrilus 
(= Allolobophora), Octolasium , and Lumbricus ; and of the sub¬ 
genera of Helodrilus there is no sharp line between Eisenia and 
Dendrobcma , nor between Eisenia and Eiseniella , while there are 
difficulties in separating Dendrobcena and Allolobophora, Allolobo¬ 
phora and Octolasium, Bimastus and the subgenus Helodrilus. 
Michaelsen leaves the subgenera, however ( Eisenia, Eiseniella , 
Allolobophora , Bimastus , Dendrobcma, and Eophila —the latter the 
equivalent of the subgenus Helodrilus of the Tierreich volume), 
considering that the distinction of subgenera need not be as 
definite as that of genera.. 

The generic name Helodrilus, used in the Tierreich volume, is 
replaced by Allolobophora in Michaelsen, 87 a, p. 40. 

Key to Genera and Subgenera of Lumbricinse. 


]. Gizzard confined to one segment; sperma- 
tliecal pores between d and the middorsal 

line . Allolobophora subgen. 

Gizzard taking up 2-4 segments. 2. [ Eiseniella . 

2. Testes and funnels free. 8. 

Testes and funnels mostly in testis sacs, 
seldom in coolomic spaces incompletely 
closed by the junction of the septa or by 
strands of tissue (in the latter cases more 

than three pairs of seminal vesicles). 7. 

8. Spermatliecal pores occurring singly (t. <?., not 

in groups) in or close to the middorsal line . Allolobophora subgen. 
Spermatliecal pores often absent, usually [ Eisenia . 

occurring singly, and then in or below d ; 
often also in groups of several, and then 

partly in and partly above d . 4. Allolobophora (part.). 

4. Two pairs seminal vesicles in xi and xii .. 5. 

Three or four pairs seminal vesicles ...... 6. 

5. Clitellum extending at least to 32/83, usually 

further back; spermathecae usually pre¬ 
sent,—if absent, clitellum extends some dis¬ 
tance back beyond 32/83 . subgen. Eophila . 

Clitellum extending at most to 32/33, usually 

not so far; spermathecae absent ... subgen. Bimastus . 

2 K 
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6. Setae more or less closely paired; four 
pairs seminal vesicles in ix-xii, those of x 

approximately as large as those in ix .... subgen. Allulobophora . 
Setae mostly .widely paired or separated, 
seldom closely paired; usually three pairs 
seminal vesicjes, in ix, xi, and xii, seldom 
(only when the setae are widely paired) a 
fourth pair of small seminal vesicles in x, 

these beinjj much smaller than those in ix, subgen. Dendrobana. 
Testes and funnels enclosed in a single un¬ 
paired testis sac; three pairs Seminal 
vesicles in ix, xi, and xii; two pairs sper- 

mathecae . Lumbricus . 

Testes and funnels enclosed in paired testis 
sacs, or in incompletely closed coeloinic 
spaces; in the last case, as usually, more 
than two pairs spermathecce; four pairs 
seminal vesicles . Octolasium. 

The subgen. Eiseniella has not so far been found in India. 

1. Genus ALLOLOBOPHORA Eisen. 

1895. Allurus Telragonurus 4 Allolobophora (part.), Beddard, 
Monog. pp. 695, 697,698. 

1900. llelodrilus 4* Eisenia 4 Eiseniella , Michaelseu, Tier, x, 
pp. 471,474, 479. 

1910. HelodriluSj Michaelseu, Anmiaire Mus. St. P^tersb. xv, p. 10. 

1918. Allolobophora , Michaelsen, ZoqI. Jahrb. Syst. xii, p. 40. 

Testes and funnels free. 

There is now no other character which will apply to all the 
forms which come under this large genus. The prostomium is 
usually epiiobous, but any other form may occur. The setas may 
be closely paired, or widely paired, or even separated, i. e ., not in 
pairs at all. Spermathecae may be absent, or there may be two, 
three, or four pairs, or the spermathecae maybe in groups. The 
gizzard may be confined to one segment (subgen. Eiseniella ), or 
may take up more than one. The seminal vesicles may be two, 
three, or four pairs. 

Distribution . In India is found in Kashmir, the N.W. Frontier 
Province, the Punjab, Western and Eastern Himalayas, Bengal, 
Bajputana, and S. India. It appears to be endemic in Kashmir, 
the Western Himalayas, and at Calcutta, but .by far the greater 
number of the records are of peregrine species. Outside India the 
genus is endemic in the whole area of the subfamily. 

Subgenus Eisenia. Malm . 

1896. Allolobophora (part.) Beddard, Monog. p. 698. 

1900. Eisenia (gen.), Michaelsen, Tier, x, p. 474. 

1910. Eisenia (subgen.), Michaelsen, Annuaire Mus. St. P6tersb. 
xv, p. 8. 

Prostomium epi- to tanylobous. Setae closely or widely to very 
widely paired. Sperm ethecal pores two or three pairs, in 8/9- 
10/11, above d, in or near the middorsal line. Gizzard taking 
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up more than one segment. Three or four pairs of seminal 
vesicles, in ix, xi, and xii, or in ix-xii. 

The two Indian species are easily separated by their colour; the 
transverse pigmented bands over the dorsum in A . ( E.)fcetida are 
very distinctive. 

1. Allolobophora (Eisenia) fcetida ( Sav .). 

1891. Allolobophora fcetida, Rosa, Ann. [Iofmus. Wien, vi, p. 381 

1895. Allolobophora fcetida, Beddard, Monog. p. 702. 

1900. Eisenia faitida, Michaelsen, Tier, x, p. 475. 

1909. Eisenia fcetida , Michaelsen, Mem. Ind. Mus. i, p. 245. 

1910. Helodrifus ( Eisenia ) foetidvs, Michaelsen, Abh. Ver. Ham¬ 

burg, xix, p. 104. 

1913. Helodrilus ( Eisenia) foetidus, Michaelsen, Mt. Mus. Ham¬ 

burg, xxx, p. 92. 

1914. llelodrilm {Eisenia) fostidus , Stephenson, Rec. Ind. Mus. x, 

p. 363. 

1910. Helodrilus ( Eisenia ) fcetida , Stephenson, Rec. Ind. Mus. xii, 
p. 352. 

1917. j/elodrilus (Eisenia) fcetidus, Stephenson, Rec. Ind. Mus. 
xiii, p. 414. 

Length 60-90 mm.; diameter 3-4 mm. In life with red, 
purple, or brown segmental bands over dorsum, separated bv 
paler intervals ; the bands slightly marked in ix-xi, except mid- 
-dorsally ; bands sometimes two per segment; ventral surface pale. 
Prostomium epilobous i. Dorsal pores from 4/5. Set® slender, 
ornamented, closely paired ; aa = bc ; dd= half the circumference. 
Clitellum from xxiv, xxv, or xxvi to xxxii (== 7-9). Ridges 
(“ walls ”) at maturity on 3-4 segments, xxvii or |xxviii to xxx or 
xxxi. Male pores with fairly large raised areas which do not 
transgress the limits of xv. Spermathecal pores two pairs, in 
■9/10 and 10/11, near the middorsal line. 

Distribution. Simla and neighbourhood; Kodaikanal and neigh¬ 
bourhood, Palni Hills; Coonoor, Nilgiri Hills; * Pomnudi, Tra- 
vancore ; Sevok, Darjiling Dist.; Nicobar Islands. 

2. Allolobophora (Eisenia) rosea (Sav.). 

1909. Eisenia rosea, Michaelsen, Mem. Ind. Mus. i, p. 245. 

1895. Allolobophora rosea , Beddard, Monog. p. 714. 

1900, Eisenia rosea , Michaelsen, Tier, x, p. 478. 

Length 25-60 mm.; diameter 3-4 mm. Segments 120-150. 
Flesh-coloured in life, unpigmented. Prostomium .epilobous £. 
Dorsal pores from 4/5. Set® in general slender, in the anterior 
part*of the body very slender, closely paired; eta rather greater 
than be; dd anteriorly equal to about half the circumference, 
posteriorly equal to one-third the circumference. Clitellum from 
xxiv, xxv, or xxvi to xxxii to xxxiii (=* 7-9). Ridges (“walls”) 
.generally from xxix to xxxi, less often xxx to xxxi, Male pores in 

2k£ 



500 


LUMBBICIDJ5. 


large transverse furrows on transversely elongated elevated glan¬ 
dular areas which do not transgress the limits of xv. Spermathecal 
pores two pairs, in 9/10 and 10/11, close to the mid-dorsal line* 
Ventral or lateral or all setae of ix or x or (and) xii or xiii, more 
rarely of xxiv, situated on transversely elongated papillae, and 
modified as genital setae, 0*8 mm. long and 20 p thick, grooved 
and simply curved. 

Distribution. Gurez, Kashmir. 


Subgen. Allolobophora Eisen em. Rosa . 

1895. Allolobophora (gen.) (part.), Beddard, Monog. p. 698. 

1900. Allolobophora (subgen.), Michaelsen, Tier, x, p. 480. 

1910 Allolobophora (subgen.), Michaelsen, Annuaire Mus. St. 
P6tersb. xv, p. 4. 

Prostomium mostly epilobous, seldom tanylobous. Setae more 
or less closely paired. Spermathecal pores at most three pairs or 
pairs of groups, in cd. Gizzard taking up more than one seg¬ 
ment. Seminal vesicles four pairs, in ix-xii, those of x approxi¬ 
mately as large as those of ix (? always). 

The two Indian species are immediately distinguishable by the 
position and extent of the clitellum and ridges of puberty. 

3. Allolobophora (Allolobophora) caliginosa (Sav.) f. typica. 

1909. llelodrilus ( Allolobophora ) caliyinoaus f. typica , Michaelsen, 
Mem. Ind. Mus. i, p. 245. 


1895. Allolobophora caliyinosa (part.), Beddard, Monog. p. 699. 

1900. Helodrilus (Allolobophora) caliyinoaus ( typicua ). Michaelsen.' 

Tier, x, pp. 482, 483. 

Length 60-160 mm.; diameter 4-6 mm. Segments 104-248. 
Colour very variable in life, grey, flesh-coloured, brown, yellowish, 
slate-blue, but never purple. Prostomium epilobous tongue 
cut off behind. Dorsal pores from 9/10 or less often 8/9. Set» 
closely paired, the lateral especially closely ; au greater than be 
dd=half the circumference or somewhat less. Clitellum saddle- 
shaped, xxvi,xxvii, or xxviii to xxxiv orxxxv( = 7-10). Tubercles 
of puberty two pairs on xxxi and xxxiii. Male pores in transverse 
slits, on usually much elevated glandular areas, which take up 
xiv-xvi (these areas seldom slight and inconspicuous, not ele¬ 
vated). Spermathecal pores two pairs, in 9/10 and 10/11, on cd. 
Setae ab of ix, x, and xi usually on broad papillae (and so also somo 
of those in the clitellar region ?), transformed into genital set*^, 
grooved, somewhat longer and thinner than the normal setae, 
slightly curved.. 

Septa 5/6-9/10 thickened, 7/8 most so. Seminal vesicles of ix 
and x small. 

it 

Distribution * Simla. 



ALLOLOBOPHOBA. 


501 


<*. subsp. trapezoides (Ant. Dug.). 

1909. He ladr Hus (Allolobophora) caliginosus f. trapezoides y Michael-, 
sen, Mem. Ind. Mus. i, p. 245. 

1914. Helodrilus ( Allolobop/iora ) caliginosus f. trapezoides f Stephen¬ 
son, Rec. Ind. Mus. x, p. 363. 

1916. Helodrilus ( Allolobophora) caliginosus f. trapezoides , Prashad, 

J. Bombay Soc. xxiv, p. 495, pi. i, figs. 5,9-12; pi. ii,fig. 1. 

1917. Helodrilus ( Allolobophora) caliginosus subsp. trapezoides , 

Stephenson, Rec. Ind. Mus. xiii, p. 413. 

1917. Helodnlm caliginosus , Stephenson, Quart. J. Mic. Sci. Ixii, 
pp. 269, 279, pi. xix, figs. 6, 10. 

1919. Helodrilus caliginosus , Stephenson & Prashad, Tr. Roy. Soc. 

Edin. lii, p. 470, pi. figs. 12, 13. 

1920. Helodrilus caliginoms var. trapezoides y Stephenson, Mem. 

Ind. Mus. vii, p. 200. 

1922. Helodrilus (Allolobophora) caliginosus subsp. trapezoides , 
Stephenson, Rec. Ind. Mus. xxiv, p. 440. 

1895. Allolobophora caliginosa (part.), Beddard, Monog. p. 699. 

1900. Helodrilus ( Allolobophora) caliginosus £r«/;«50iYtes,Michaelsen, 
Tier, x, p. 483. 

Tubercles of puberty conjoined to form a wall from xxxi to 
xxxiii or xxxiv. Otherwise as in the f. typica. 

llemarhs. The ridges may be formed of imperfectly fused 
tubercles; or they may extend forwards to the anterior limit of 
the clitellum, becoming more cut up into tubercles in the anterior 
segments. The pharyngeal gland cells have been studied by 
Stephenson (87), and the caleiferous glands by Stephenson and 
Prashad (91). 

Distribution. Gilgit; Gurez, Gaudarbal, An char Lake (Kashmir); 
Lahore, Eerozepur, Peshawar, Mardan (Punjab and N.W. Frontier 
Prov.); Simla, Naini Tal (W. Himalayas) ; Mt. Abu (Rajputana); 
Ootacamund (Nilgiris). The species and its subspecies are widely 
distributed over the whole world. 

4. Allolobophora (Allolobophora) prashadi (Step>h\ 

1922. Helodrilus (Allolobophora) prashadiy Stephenson, Rec. Ind. 

Mus. xxiv, p. 440. 

Length 62 mm.; diameter 3 mm. Segments 133. Colour grey 
with a slightly pinkish tinge. Prostomium proepilobous. Dorsal 
pores from 4/5 or 5/6. Setae closely paired; an = nearly twice 
be, ab is greater than cd, dd is less than half the circumference. 
Clitellum from 1 Jn xxiii or xxiv to xxxii or xxxiii (= 9 to more 
than 10), saddle-shaped; ridges of puberty xxix-xxxi. Male 
* pores on very prominent hemispherical papillae on xv, which 
encroach also on xiv and xvi; centres of the papillae just outside 
the line b. No spermatheeal pores. Ventral setae of xii, and 
sometimes those of xi and x, situated on papillae. 

Septa 6/7—8/9 much thickened, 9/10 fairly thick, and succeeding 
septa as far as 13/14 gradually diminish iu thickness. Gizzard 
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occupies xvii and xviii. Testes and funnels free in x and xi. 
Seminal vesicles in ix, x, xi, and xii; those in x the smallest, 
though not much smaller than those in ix; those of xi and xii 
much lobulated. No spermatheeaB. The lateral setae of xi and xii 
0*76 mm. long, almost straight; fairly sharply pointed, the distal 
portion grooved (type of the clitellar setae of Lumbricus terrestris). 

Remarks. This species disagrees with the great majority of the 
subgenus, and resembles Bimastus , in having no spermathecce. 
Distribution. Gandarbal, Kashmir. 

Subgen. Dexdeobjena Risen em. Rosa. 

1895. Allolobophora (part.), Beddard, Monog. p. 698. 

. 1900. Dendrobeena (subgen.), Michaelsen, Tier, x, p. 488. 

1910. Dendrobeena (subgen.), Michaelsen, Amiuaire Mus. St. 
PStersb. xv, p. 4. 

Skin mostly with red pigmentation. Prostomium usually epi- 
lobous, seldom tanylobous. Setae mostly widely paired or separated, 
seldom closely paired. Spermathecal pores in c or cZ, seldom 
absent, usually two pairs in 9/10 and 10/11, occasionally with 
one or two additional pairs in neighbouring segments. Gizzard 
extending over more than one segment. Usually three pairs of 
seminal vesicles, in ix, xi, and xii; seldom (only where there are 
widely paired setae) a fourth pair in x, which are then much 
smaller than those in ix. 

The two Indian species are immediately distinguished by the 
position of the clitellum. 

5. Allolobophora (Dendrobaena) kempi (Steph.). 

1922. Helodrilus (.Dendrobeena ) kempi, Stephenson, Rec. Ilid. Mus. 
xxiv, p. 441; text-fig. 5. 

Length 91 mm.; diameter 6 mm. Segments 128. Colour 
light grey, non-pigmented. Prostomium epilobous |, tongue not 
closed behind. Dorsal pores from 9/10. Setae small; anteriorly 
a&=£ aa=|6c = cd; behind male apertures the distance between 
the setae of a pair increases, and becomes still larger behind the 
clitellum; in middle of the body the setae are no longer paired, 
ab~\ to $ a«=l|-l|&cs=2ccZ; dd = $-$ of the circumference. 
Nephridiopores just above line of setae b. Clitellum saddle-shaped, 
xxix-xxxiv (« 6); ridges of puberty indistinct, perhaps equal in 
extent to clitellum. Male pores as transverse slits on xv, with 
tumid anterior and posterior lips, the slits reaching from the line 
of ^ to that of e. Spermathecal pores in 9/10 and 10/11, in line 
with setae d . 

Septa 5/6-15/16 thickened, 6/7—8/9 most so. Gizzard occu-* 
pying segments xvii and xviii; oesophageal pouches in x, prolonged 
back as calciferous glands, not set off from the tube, in xi and xii. 
Last heart in xii, smaller than that in xi, and at a deeper level. 
Testes and funnels free in x*and xi. Seminal vesicles four pairs, 
in ix-xii, those of x equal in size to those of ix. Spermathecse in 
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x and xi as small round sacs sessile on the body-wall. Yentral 
set© of xv slightly modified; a faint sculpturing of the distal 
portion of the shaft by a numerous series of transverse markings, 
slightly jagged and convex towards the insertion of the seta. 

Distribution. Kufri, Simla Hill States. 

6. Allolobophora (Dendrobaena) rubida (Sav.) f. typica. 

1909. Helodrilm ( Dendrobcena ) rubidus f. typica , Michaelsen, 
Mem. Ind, Mus. i, p. 248. 

1895. Allolobophora bwckii , Beddard, Monog. p. 705. 

1900. llelodrilm (Dendrobcena) rubidus, Michaelsen, Tier, x, p. 490. 

Length 50-60 mm.; diameter 3-4 mm. Segments 50-100; 
body cylindrical. Colour pale red dorsally. Prostomium epflo- 
bous §. Dorsal pores from 5/6. Set® widely paired; aa=lif ab, 
bc~2cd, cd greater than ab ; dd=z4cd. Clitellum from xxvi or 
xxvii to xxxi or xxxii (= 5-7). Tubercles of puberty on xxix and 
xxx. Male pores with small glandular areas confined to xv. 
Spermathecal pores two pairs, in 9/10 and 10/11, in c . Set® ab 
of xvi usually on large broad papillae, transformed to genital set®, 
0’6 mm. long and 20 p thick, bent in a simple curve distally, 
otherwise almost straight, grooved. 

Distribution. Naini Tal, W. .Himalayas. 
a . f. subrubicunda ( Eisen ). 

1909. llelodrilm ( Dendrobeena ) rubidus f. subrubicunda, Michaelsen, 
Mem. Ind. Mus. i, p. 248. 

1895. Allolobophora subrubicunda , Beddard, Monog. p. 707. 

1900. Helodrilus (Dendrobana) rubidus var. subrubicunda , Michael¬ 
sen, Tier, x, p. 490. 

Length 65-90 mm.; diameter ca. 4 nun. Segments 60-110; 
body more or less flattened, especially in the clitellar region. 
Colour light to deep red. Prostomium epilobous |~|. .Clitellum 
xxv or xxvi to xxxi or xxxii (= 6-8). liidges (“walls”) on 
xxviii-xxx. Genital set® of the previous form, 0*8 mm. long. 
Otherwise as for the f. typica. 

Distribution . Simla, W. Himalayas; Saudakphu and Phallut, 
Darjiling Dist., E. Himalayas. 


Subgenus Eophila liosa . 

1895. Allolobophora (part.), Beddard, Monog. p. 698. 

1900. Eophila (subgen.), Michaelsen, Abh. Ver. Hamburg, xvi,. 
p. 9. 

1900. Helodrilm (subgen.), Michaelsen, Tier, x, p. 495. 

1910. Eophila (subgen.), Michaelsen, Annuaire Mus. St. P4tersb. 
xv, p. 4. 

Clitellum extending to at least 32/33, mostly further back. 
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Speruiafchecal pores seldom absent, usually 2-7 pairs or pairs of 
groups, in cd 9 or, if in groups, partly in and partly above ed. 
Gizzard taking up more thau one segment. Seminal vesicles two 
pairs, attached to septa 10/Ll and 11/12, in xi and xii. Sperma- 
thecsd usually present—if absent, clitellum extending back some 
distance behind 32/33. Mostly worms of moderate size, un- 
pigmented. 

7. Allolobophora (Eophila) mariensis (SlepA.). 

1917. Helodrihis (Ilelodrilus) mariensis , Stephenson, Rec. Ind. 

Mus. xiii, p. 414; text-fig. 6. 

Length ea. 100 mm.; maximum diameter 6 mm. Segments 151. 
Colour greenish grey, clitellum buff. Anterior end tapers 
rabidly, posterior end cut off straight, four segments visible on 
the flat posterior end. At and behind the middle a section is 
four-sided, the dorsal side being the longest: towards the hinder 
end all the surfaces are concave. Prostomium epilobous 
Dorsal pores from 4/5. Setae closely paired; aasslhhe or nearly; 
in front of clitellum the lateral pair are below the lateral line 
of the body, in middle of body they are about in the lateral line, 
and towards the hinder end above it, but below the dorso-lateral 
angle of the body. Clitellum xxvii-xxxiv (=8). Tubercles at 
the site of the ventral set® of all the clitellar segments except the 
last, almost forming a “ wall ” on each side; ventral setal bundles 
of x and xi, or of ix, x, and xi, also seated on glandular cushions. 
Male pores on large round papill® on xv, the papilla also taking 
up parts of xiv and xvi, the pores outside the line b. Sperma- 
thecal pores in 9/10 and lu/l 1, in line with cd. 

Septum 5/6 somewhat thickened, 6/7 considerably so, 7/8, 8/9, 
and 9/10 very strong, then diminishing in thickness. Gizzard in 
xvii, xviii, and a small part of xix, firm and cylindrical. (Eso¬ 
phagus swollen in x, and in addition a small pair of yellowish 
projections (crypts) opening into the general lumen; oesophagus 
ridged internally from vi backwards to xii. Last heart in xii. 
Seminal vesicles of moderate size, in xi and xii. 8permatheese 
two pairs, small, ovoid, sessile, at the anterior borders of x and xi. 

Distribution . Murree, W. Himalayas. 

Subgenus Bimastls H. ,F. Moots. 

1895. Allolobophora (part.), Beddard, Monog. p. 698. 

1900. Bimastm (subgen.), Michaelaen, Tier, x, p. 501. 

1910. Bimastus (subgen.), Michaelaen, Annuaire Mus. St. P^tersb. 
xv, p. 4. 

Clitellum extending back to at most 32/33, usually not so far. 
Tubercles of puberty wanting or not obvious, not sharply 
defined. Gizzard taking up more than one segment. Two pairs 
of seminal vesicles, attached to septa 10/11 and 11/12, in xi 
and xii. No spermathec®. ? Usually small worms, with reddish 
pigmentation. 
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Key to the Indian species of the subgenus Bimastus. 


1. No tubercles or “ walls” of puberty . A . {B) eiseni. 

Tubercles or u walls ” present .... 2. 

2. “ Walls’’ or tubercles on xxviii and xxix only.. A. ( B .) constricta. 
,, " Walls ” or tubercles beginning on xxv or xxvi 

and extending to xxix or xxx.. 3. 

3. Clitellum on xxv-xxxii (= 8); ab=cd .. A. (B.) indica, 

Olitellum on xxiv-xxx (= 7); ab greater than cd A. (B .) parva . 


8. Allolobophora (Bimastus) constricta Rosa. 

1909. Helodnlus ( Bimastus) con&trictus, Michaelsen, Mem. Ind. 

Mus. i, p. 240. 

1910. Helodrilus {Bimastus) constrictm , Michaelsen, Abh. Yer. 

Hamburg, xix, p. 104. r 

1910. Helodrilus (Bimastus) constrict us f Stephenson, Rec. Ind. Mus. 

xii, p. 352. 

1922. Helodnlus { Bimastus ) constnctus, Stephenson, Rec. Ind. 

Mus. xxiv, p. 442. 

1895. Allolobophora constricta , Beddard, Monop. p. 711. 

1900. Helodrilm {Bimastus) constriclus , Michaelsen, Tier, x, p. 503. 

Length 20 -30 mm.; diameter 3 mm. Segments 90-105. Colour 
red dorsally, especially in the anterior part of the body. Pro- 
stomium epilobous j|. Set® widely paired; be greater than cd , cd 
greater than ab . Dorsal pores from 5/6. Clitellum xxvi-xxxi 
(=6). No tubercles of puberty. Male pores wit^ conspicuous 
glandular areas. Set® ab of xvi usually ou large broad indis¬ 
tinctly limited papillse. 

Remarks. Some of my specimens did not agree very closely 
with the above diagnosis ; the clitellum extended as far as xxxii 
behind, including the whole of the segment dorsally and half or 
two-thirds of it ventrally ; there was no pigmentation, and the 
papillm in the region of setae ab of xvi were wanting. 

Distribution . Simla Hills, W. Himalayas; Darjiling, E. 
Himalayas ; Ootacamund, Nilgiris. 

9. Allolobophora (Bimastus) eiseni ( Levins .). 

1909. Helodrilus {Bimastus) eiseni Michaelsen, Mem. Ind. Mus. 
i, p. 246. 

1916. Helodrilus {Bimastus) eiseni , Stephenson, Rec. Ind. Mus. 
xii, p. 352. 

1895. Allolobophora eiseni, Beddard, Monog. p. 705. 

1900. Helodrilus {Bimastus) eiseni, Michaelsen, Tier, x, p. 503. 

Length 30-48 mm.; diameter 2-4 mm. Segments 75-110. 
Colour dorsally a bright violet. Prostomium tauylobous. Dorsal 
pores from 5/6. Set® closely paired. Clitellum from xxiv or xxv 
to xxxii (=s 8-9). No tubercles of puberty. Male pores with 
conspicuous glandular areas. 

Distribution . Naini Tal, Painsur (both in Kumaon Dist., W. 
Himalayas).. 
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X;UMBBICID£. 


10. Allolobophora (Bimastus) indica (Mich,). 

1909. Helodrilus (Bimastus) indicus, Michaelsen, Mem. Ind. Mus. 
i, p. 246. 

1907. Helodrilus (Bimastus) indicus, Michaelsen, Mt. Mus. Ham¬ 
burg, xxiv, p. 188. 

Length 68-75 mm.; maximum diameter ca. 6 mm. Segments 
87-107. Colour grey, unpigmented. Prostomium epilobous f; 
tongue not closed behind, lateral borders of tongue convergent 
behind. Dorsal pores from 5/6. Set® closely paired ; = 

§dd ; a&=ccZ=ea. \aa, Clitellum saddle-shaped, xxv-xxxii (=8) ; 
on xxxii only developed dorsally. Glandular cushions on xxvi- 
xxx, internal to the ventral borders of the clitellum, extending 
from internal to a to outside b (extending further outward 
beyond 6 than inwards beyond a) ; smaller on xxvi. Male 
pores as deep transverse clefts on xv, between b and c but 
nearer 6, on broad longitudinal glandular cushions which include 
xiv and xvi. Spenuatophores may be borne on the surface of 
the body lateral to the male pores; they are irregular discs 
somewhat longer than broad. 

Gizzard in xvii and xviii. Calciferous glands not set off from 
the oesophagus. Seminal vesicles large, in xi and xii. Sperma- 
thec® absent. 

Remarks. This is rather an aberrant member of the subgenus, 
and inclines*towards Eophila in size and pale colour. It seems 
to be closely allied to A. (. B .) syriaca Kosa, the chief distinction 
being the arrangement of the set®. 

Distribution. Calcutta. 


11. Allolobophora (Bimastus) parva Eisen. 

1909. Helodrilus ( Bimastus) parvus, Michaelsen, Mem. Ind. Mus. 
i, p. 248. 

1914. Helodrilus ( Bimastus ) parvus, Stephenson, Rec. Ind. Mus. 
x, p. 363. 

* 1916. Helodrilus (Bimastus) parvus, Stephenson, Rec. Ind. Mus. 

xii, p. 362. 

1916. Helodrilus (Bimastus) parvus , Prashad, J. Bombay Soc. 

xxiv, p. 497, pi. i, figs. 8, 13, pi. ii, fig. 2. 

1917. Helodnlus (Bimastus) parvus , Steplumson, Rec. Ind. Mus. 

xiii, p. 414. 

1917. Helodrilus parvus , Stephenson, Quart. J. Mic. Sci. lxii, 
p. 278, pi. xix, figs. 7,8. 

1919. Helodrilus parvus , Stephenson and Prashad, Tr. Roy. Soc. 

Edin. lii, p. 474, pi. fig. 11. 

1920. Helodrilus parvus, Stephenson, Mem. Ind. Mus. vii, p. 260. 
1922. Helodrilus (Bimastus) parvus, Stephenson, Rec. Ind. Mus. 

xxiv, p. 442. 

1896. Allolobophora parva, Beddard, Monog. p. 705. 

1900. Helodrilus (Bimastus) parvus, Michaelsen, Tier, x, p. 602. 

Length 25-40mm.; diameter 1-2mm. Segments 85-111,, 
usually about 90. Colour brownish red. Prostomium epilobous 
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£Hj. Dorsal pores from 5/6. Set© paired, the dorsal closer 
than the ventral; ab=z\aaz=:$bc=z\\cd\ eW=nearly half the 
circumference. Clitellum saddle-shaped, xxiv or xxv to xxx, and 
may even encroach on xxxi dorsally (= 6 to more than 7); 
tubercles or “ walls” from xxv or xxvi to xxix or xxx. Male 
pores with small but distinct glandular areas. Ventral body-wall 
of xiv-xvi greatly thickened and glandular. 

No septa specially thickened. Seminal vesicles compactly 
racemose. 

Remark8. Stephenson lias studied the pharyngeal gland cells 
(87), and Stephenson and Prashad the calciferous glands (91). 

Distribution . Gorai, Srinagar (Kashipir); Peshawar, Mardan 
(N.W. Frontier Prov.); Lahore, Lyallpur, Ferozepur (Punjab); 
Kasauli, Barogh, Naini Tal (W. Himalayas); Partabgarh 
(S. Kajputatia). 

2. Genus OCTOLASIUM Orley em. Rosa. 

1895. Allolobophora (part.), Beddard, Monog. p. 691. 

1900. Octolasium, Michaelsen, Tier, x, p. 504. 

1910. Octolasium , Michaelsen, Amiuaire Mus. St. Petersb. xv, 

p. 10. 

1917. Octolasium , Michaelsen, Zool. Jahrb. Syst. xli, p. 40. 

Prostomium mostly epilobous, seldom tanylobous. Set© 
usually separated, seldom closely paired. Tubercle's of puberty 
fused to form walls. Spermathecal pores in c or between c and 
d or somewhat below c. Gizzard taking up more than one 
segment. Testes and funnels usually enclosed iu two pairs of 
testis sacs; if no sacs, the septa of the testis segments united by 
horizontal bands, or fused at their borders so as to form 
narrow chambers. Four pairs seminal vesicles, in ix-xii. 

Distribution . In India only recorded from Simla. Outside 
India is endemic in Southern Europe. 

1. Octolasium lacteum Orley. 

1909. Octolasium lacteum , Michaelsen, Mem. Ind. Mus. i, p. 248. 

1914. Octolasium lacteum , Stephenson, liec. Ind. Mus. x, p. 364. 

1922. Octolasium lacteum , Stephenson, Rec. Ind. Mus, xxiv, p. 443. 

1895. Allolobophora profuya } Beddard, Motiog. p. 712. 

1900. Octolasium lacteum, Michaelsen, Tier, x, p. 506. 

Length 40-100 mm.; diameter 3-5 mm. Segments 100-165. 
Colour bluish grey, milky, seldom reddish brown. Prostomium 
epilobous seldom tanylobous. Dorsal pores from 8/9, 9/10* 
or 10/11. Set© widely paired to separated; in general ah 
equal to or greater than be, be smaller than cd ; in the anterior 
part of the body the pairs are distinct, ab smaller than be, be 
greater than cd. Clitellum xxx-xxxv (=6); “ walls ” xxxi-xxxiv* 
often encroaching to a greater or less extent on xxx and xxxv. 
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Male pores usually with large glandular areas, which encroach 
on xiv and xvi. Spermatheeal pores two pairs, in 9/10 and 
10/13, in line- with c. 

Testis sacs present. 

Distribution . Simla and neighbourhood. 

3. Genus LUMBRICUS L . em. Eisen . 

1895. Lumbricus, Beddard, Monog. p. 721. 

1900. Lumbricus, Michaelsen, Tier, x, p. 508. 

1910. Lumbricus , Michaelsen, Annuaire Mus. St. PtHersb. xv, p. 10. 

p. 10. 

1917. Lumbricus , Michaelsen, Zool. Jahrb. Syst. xli, p. 41. 

"Usually darkly pigmented. Prostomium tanylobous. Ventral 
and lateral set® closely paired. Clitellum saddle-shaped. 
Tubercles of puberty fused to form walls. Male pores between 
b and c; female pores immediately outside b . Spermatheeal 
pores two pairs, in 9/10 and 10/11, in cd. Gizzard taking up 
more thflii one segment. Testis sacs fused to form a single 
median chamber in x and xi. Seminal vesicles three pairs, in ix, 
xi, and xii. 

Distribution . In India the genus is represented by only a single 
peregrine species, in the Nicobar Islands. The genus is endemic 
in Europe. 


1. Lumbricus rubellus lfoffmstr. 

1891. Lumbricus rubellus , Rosa, Ann. ilofmus. Wien, vi, p. 381. 

1895. Lumbricus rubellus , Beddard, Monog. p. 722. 

1900. Lumbricus rubellus, Miclmelseu, Tier, x, p. 509. 

Length 70-150 mm.; diameter 4-6 mm. Segments 85-150. 
Colour dorsally bright reddish brown to violet, slightly iridescent. 
Dorsal pores from 7/8. Setae in general fairly slender and closely 
paired, the lateral somewhat more closely than the ventral; aa= 
be or a trifle more, 6c=approximately bob and 6cd; cW=half the 
circumference. Clitellum from xxvi (seldom) or xxvii to xxxii 
(=s 6 or 7). “ Walls ” from xxviii to xxxi, usually broader on 
xxviii and xxx and somewhat more elevated. Male pores 
inconspicuous, without glandular area. 

Septa 6/7-14/15 (?) somewhat thickened. 

Distribution . Nicobar Islands. 



ADDENDA. 


On p. 107 the following key is to be added: — 

Key to the Indian species of Aulodrilus. 

1. Oar-shaped setae present, but not in the anterior 

dorsal bundles .•. A. rente.i\ 

Oar-shaped setae, if present, occur only in the 
anterior half of the body.. 2. 

2. Needles of dorsal and ventral bundles single- 

pointed ; no oar-slmped setae recorded; male 


pores on x. A. stephensom. 

Needles of dorsal and ventral bundles mostly 
bifid; oar-shaped setse ii^ anterior half of 
body ; male pores on vii . A . kashi. 


On p. 108 descriptions of two additional species of Aulodrilus 
are to be inserted, as follows:— 

2. Aulodrilus kashi Melira. 

1922. Aulodrilus kashi, Mehra, P. Z. S. 1922, p. 946, pis. i~iii^ 
figs. 1-12, text-figs. 1-7. 

Length 20-28 mm.; diameter 026 mm. near anterior end, 
0*13 mm. near hinder end. Segments 31-70. Anus wide, 
terminal. Setre begin in ii; in dorsal bundles 8-10 in number, 
of three kinds : (1) capilliform (these usually absent from the* 
first two or three bundles), ca. 100 /x long, slightly sickle-shaped ; 
(2) needles, 75-9 2p long, with double curve and forked distal 
extremity, liodulus distal (distal: proximal:: 1: 2), outer pbong 
shorter and much thinner than inner, some appearing singly- 
pointed; (3) oar-shaped setae, less numerous than the others, found 
in the segments of the anterior half of the body, 66-80 p long, 
flattened at the distal end, which may be either rounded or bluntly 
pointed, nodulus distal (1: 2). Ventral setae are crotchets of the 
usual form, 60-100 p (the higher measurement in the anterior 
half of the body), the inner prong four times as thick as the 
outer, which appears as a fine process as long as or nearly as long 
as the inner; the shaft shorter and more curved in the posterior 
part of the body than in the anterior; nodulus distal (2:3 or 
1: 2). Penial setae are the modified ventral setae of segment vii, 
usually two per bundle, ca. 0*25 mm. long, the shaft slightly 
curved, the tip pointed ; distal portion somewhat broader (12 p) 
than proximal, with blade-like inner and thickened outer edge; 
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proximal part of shaft 7 p thick. Clitellum includes segments vii 
and viii. Spermiducal chamber as a midventral depression quad- 
rangular in shape on vii. 

A large portion of the body-cavity of segment vi is separated 
•off laterally and ventrally from the smaller peripheral portion, 
and contains all the organs belonging to the segment; it is filled 
with a huge mass of developing sperms. The dorsal vessel runs 
on the left side, near the ventral vessel, except in the first six 
segments; commissural vessels are present throughout the body; 
iu segment vi a pair of hearts between dorsal and ventral vessels; 
no cutaneous plexus; no supra-intestinal or sub-intestinal vessels. 
The cerebral ganglion is deeply cleft in front, slightly so behind. 
The testes are in vi, the ovaries in vii. Vas deferens in vii, 
short, slightly curved, opening behind into the atrium. Atrium 
an ovoid chamber, passing into the atrial duct, which is much 
convoluted and enclosed in the coelomic sac, a chamber surrounded 
by a muscular sheath; terminal portion of the atrial duct 
evaginable as a penis. The prostate, a solid mass surrounding 
part of the vas deferens and mos^|r all of the ventral and part of 
the dorsal surface of the atriu^Pfcommunicates with and dis¬ 
charges into the atrium. Sperm-sac median and dorsal, occupying 
vii and viii; ovisac in viii. Spermathec® in vi; ampulla sac like; 
duct narrow, about one-third the length of the ampulla, opening 
to the exterior about the middle of rhe length of the segment. 

Distribution, Benares ; found living in tubes. 

3. Aulodrilus stephensoni Mehra, 

1922. Aulodrilus stephensoni , Mehra, P. Z. S. 1922, p. 963, pi. iii, 
tig. 13, text-tigs. 8, 9. 

Length 17*5 mm. Segments 56. Dorsal set® begin in ii, 
3-9 per bundle, 2-3 hair set® and 1-6 needles; the needles 
singly pointed, shorter than the hairs, the nodulus distal (1:2). 
Ventral set® similar to the dorsal needles. Penial set.® the 
modified ventral set® of x, 1-2 per bundle, resembling those of 
A. kashi. Spermiducal chamber very shallow, on x. Sperma* 
thecal apertures on ix. Clitellum includes segments x and xi. 

Hearts in viii; lateral commissures throughout the body. 
-Sexual organs three segments further back than in the previous 
species; the peripheral portion of segment ix separated off by a 
partition, as that of vi in A . kashi. 

Remarks, Described from a single specimen, found along with 
•the last. 

Distribution, Benares. 



ALPHABETICAL INDEX. 


All names printed in italics are synon)ius. 


aborensis (Plutellus), 
171. 

aborianus (Eutyplicrus), 
428. 

Acanthadrilidce , 479. 
Acanthodrilinse, 163. 
acanthodriloides (Mega- 
soolex), 228. 

acheiwoili (Glyphidrilus), 
491. 

acystis ( Pericheta ), 298. 
atlami (Megascolex), 229. 
yEolosoma, 40. 
AEolosomatidse, 40. 
a*qualis (*Nnis paraguay- 
ensi8 var.), 62. 
mquiseta (Pristina), 71. 
affinis ( IJeiihamia ), 471. 
affinis (Dichogaster), 471. 
affinis (JJrawida), 132. 
affinis (Erytlirueodrilus 
suet onus var,), 466. 
affinis ( Hoplochatclla ), 
466. 

affinis {Megascolex). 309. 
affinis (Perionyx pokhri- 
anus var.), 350. 
agnesa (Pontodrilus), 
182. 

aitkeni ( Benhamia ), 373. 
aitkeni (Octocheetus), 
373. 

aitkeni (Octocheetus (Oc- 
tochaetoides)), 373. 
alatus (Perionyx), 323. 
albida (Naia), 111. 
ulexandri ( Awyntas ), 
291. 

alexandri (Plieretima), 
291. 


Allolobopliorn, 498, 500, 
50J, 503. 504. 
A/lolohofpiora, 498, 507. 
Allurus, 498. 

Amyntas, 288. 
andainaneiiids (Pliere- 
tima), 292. 

and arson i ( Eutypheeus). 

audersoni (Plieretima), 
293. 

aimandalei (Chastu- 
gaster), 49. 

annandalei (Drawida), 
132. 

annandalei (Eutyphceus), 
430. 

annandalei (Glyph l- 
drilus), 491. 

anmndalei (Megascolex), 
282. 

annandalei (Megasco- 
lides), 195. 

annandalei {Periotiy- 
chclla ), 324. 
annandalei (Perionyx), 

324. 

annulatus (Perionyx), 

325. 


anomala ( Hoplochestella ), 
458. 


anomala (Plieretima), 
294. 

anomalus (Eryllmco- 
drilus), 458. 

appendiculata (ATiis), 82. 
ap^endiculata (Slavma), 


aquatilis (Plutellus), 
172. 


arboricola (Perionyx), 
326. 

arena (Pontodrilus), 
180. 

armala ( Perick(eta) t 
259. 

armalus (Megascolex), 
259. 

asliworthi (Eudicho- 
ga?ter), 405 

aspergill uni ( Perickeeta), 
301. 

Aulodrilus, 106. 

Aulophorus, 90. 


] Kihamciisis (Drawida), 
142. 

hahamensis ( Monili - 

g aster), 142. 
bamu (Perionyx), 326. 
barhadensis (Perichata), 
301. 

barhadensis (Plieretima), 
300. 

barhadensis (Plieretima 
hawayana subsp.),300. 
barkudensis (Enchy- 
tneus), 113. 

barkudensis (Eudichogaa- 
ter), 408. 

barkudensis (Nais para- 
guayensis var.), 63. 
barkudensis (Oeto- 
chaatus), 373. 
barkudensis (OctocbietiiB 
(Octoclnctoides)), 373. 
barodensis (Eudicho- 
gaster), 409. 

barwelli (Drawida), 133. 
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barwelli (MonUigaster), 

133* * 

bastianus (Eutyplioeus), 
442. 

beatrix (Octochaetus), 
376. 

beatrix (Octochaetus 
(Octochaetoides)), 376. 
beddardii (MoniUgaster), 
133. 

bengalense (JEolosoma), 
41. 

bengalensis (Chieto- 
gaster), 49. 

bengalensis (Eudicho- 
gaster), 410. 

bengalensis (Eutyphceus), 
455. 

Benhamia , 402. 

Ben ham in<e, 363. 
bergtheili (Megascolules), 
196. 

bermudensis (Ponto- 
drilus), 189. 
bicincta (Pheretima), 

294. 

bidens (Howascolex), 
366. 

bifoveata ( Hoplochatella). 
462. 

bifoYeatus (Erythrseo- 
dnlus kempi var.), 462. 
bifoYeatus (.vl egascolex), 

230. 

Bilimba, 490. 

Bimast us, 504. 
birmanica ( Perichata ), 

295. 

birmanica (Pheretima), 

295. 

birmanicus ( Amyntas ), 
295. 

biserialis (Amyvfas), 298. 
biserialis ( Perichata), 

298. 

biserialis (Pheretima), 
298. 

bishambari (Eutyphceus), 

431. 

bishambari (Octochatus 
398. 

bishambari (Ramiella), 
398. 

bivaginata (Perichata), 
259. 

boeckii (Aliolobophora), 
603. 

bolaui (Dichogaster), 472. 
bonaecordensis (Meg»- 
scolex travancorensis 
rar.), 277. 


ALPHABETICAL INDEX. 

Bothrioneurum, 102. 
boumei ( Amyntas ), 296. 
boumei (Drawida), 150. 
bournei (Drawida pellu¬ 
cid a var.), 150. 
bournei (Druuida pellu* 
cidus var.) 150. 
bournei (. Moniligaster), 
150. 

bournei ( Perichata ), 290. 
bournei (Pheretima), 296. 
Brachiodrilus , 74. 
brachyci/cla (Perichata), 
231.‘ 

brachycyclus (Mega- 
scolex), 231. 
Branchiodrilus, 74. 
Branchi ura, 98. 
breviseta (Naidium), 67. 
breviseta (Pristina), 67. 
browni (Eupolygaster), 
120 . 

brunnea (Drawida), 134. 
bulbosa (FrideiTcia), 111. 
burchardi (Drawida), 

134. 

burkillii (Woodwardia), 
185. 

burkilli (Woodwardia), 
185. 

burharensis ( Perichata ), 
297. 

burharensis (Pheretima), 
297. 


caeca (Nais communis 
var.), 57. 

cairuleus (Megascolex), 

232. 

caliginosa (Allolobo- 
phora), 500, 501. 

caliginosa (Allolobo- 
phora( Aliolobophora)), 
1. typica, 500. 

caliginosus ( Helodrilus), 
501. 

caliginosus (Helodrilus 
(Aliolobophora)), f. 
typica, 500. 

caliginosus (Helodrilus 
(Aliolobophora)) (typi m 
cus), 500. 

campanulata ( Perichata ), 
304. 

cam^ester (Megascolex), 

carinensis (Amyntas), 

297. 

carinensis ( Perichata ), 

297. # 


carinensis (Pheretima), 
297. 

carmichaeli (Friderioia), 

H2. 

castellanus (Octochaetus), 
376. 

castellanus (Octochaetus 
(Octochsetoides)), 376. 
ceylanensis ( Crypto* 
dr it vs), 206. 

ceylanensis (Notoscolex), 
206. 

ceylanensis (Perichata in - 
d 'tca var.), 302. 
ceylanensis (Perionyx), 
328. 

cei/lonica (Perichata), 
235. 

ceylonica (Perichata in* 
dica var.), 302. 
ceylonicus (Megascolex), 

235. 

Chatobranchus, 74. 
Chatogaster, 47. 
chalakudiaua (Drawida), 

135. 

chaperi (Octoch&dus (Oc- 
tocluetoides) maindroni 
var.), 383. 

chaperi (Octochaetus 
maindroni var.), 383. 
chittagongensis (Eudi- 
chogaster), 411. 
chittayongianus (Euty- 
phceus), 434. 

chlorina (Drawida), 136. 
ch 1 or i n a ( Mo n iligaster ), 

136. 

cingulata (Perichata), 

236. 

ciugulatus (Megascolex), 

236. 

cochinensis (Megascolex), 

237. 

cochinensis (Mega- 
scolides), 198. 
camtlea. (Perichata), 232. 
coeruleus (Megascolex), 

232. 256. 

Comarodrilus, 189. 
eomillahnus (Euty- 
phcBus), 432. 
communis (Nais), 55. 
const rieta (Allolobo- 
phora), 505. 
constricta (Allolobo- 
phora (Bimn st us)),505. 
constrictus (Helodrilus 
(Bimastus)\ 505. 
corethrurus (Howa- 
scolex), 367. 
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coi'ethrurus (Ponto- 
scolex), 489. 
crassieystis (Crypto - 

drilus), 207. 

crassieystis (Notoscolex), 

207. 

crawi (Dichogaster), 474. 
crescentica (Per ic hat a), 

m. 

crescentica (Pheretima), 

304. 

Criodrilinte, 490. 
Uriodrilinas, 495 
Criodrilus, 495. 
Cryptodrilida , 479 
enpulifera ( Pcriehrcta ), 
300. 

curgensis ( Dichogaster), 
474. 

curgensis (Megascolex), 
239. 

Curgia, 481. 

curtus (Megascolex), 282. 


dambullaensis (Crypto- 
drilus), 207. 
dambullaensis (Noto¬ 
scolex), 207. 

(last (Octoclactus). 370. 
decipiens (Cry plod r this), 
208. 

decipiens (Notoscolex), 
208. 

decourcyi (Drawida), 1 o0. 
Dendrobceun, 502. 
depressus (Perionyx), 
328. 

Hero, 87. 

Dero, 90. 

deshayesi (Momhgastcr), 
121 . 

Desmogaster, 119. 
Dichogaster, 470. 
Dichogaster, 402. 
Hiplocardiimv, 408. 
Diporochaita, 315. 
Jhporochata , 318 . 
ditheca (ilowaseolex 
corethrurus f.), 308. 
doriai (Desmogaster), 
119. 

Drawida, 124. 
dubariensis (Plutcllus), 
173. 

dubius (Lampito), 240. 
dubius (Megascolex), 240. 
duodecimals (Mega- 

scolides), 198. 
duodecimal is (Spenceri- 
ella), 191. 


Eisenia, 498. 

Eisenia, 498. 

eisem (Allolobophora), 
505. 

eisem (Allolobophora 
(Bimastus)), 505. 
Eiscmdla, 498. 
eisem (Helodrilus 
(Bi must us)), 505. 
elegans (Drawida), 137. 
eler/rms (Glyplndrilus), 
491. 

eiinguis (Nais), 58. * 
elongata (Pe richest a), 298. 
clongata (Pheretima), 
298. 

Eutholocephal us, 105. 
Knchytrieidai, 110. 

Enchy trams, 113. 

Eophila. 503. 
eph ippujer (Pon tod ri 1 u s), 
180. 

ephippiyer (Ponlodrilus 
bmnudensis f.), 189. 
equiseta (Pristina), 71. 
Krythraeodrilus, 457. 
cache neb i (Megascolex), 
241. 

Eudichoguster, 402. 
Eudnhda , 102, 485. 
KudnhtiaB. 485. 

Endnlus, 480. 
eugema? (Kiulrilus), 480 
euyenta (Eudrilus), 480. 
em lepb v us (Megascolex), 
243. 

Eupolyg.istcr, 120. 
EutypbuMis, 420 
excavates (Perionyx), 
329. 


fakir (Drawida), 137. 
la lei I e r (Kud i cl logastor), 
412. 

feic (Amy at as), 299. 
fern (Peru hat a), 299. 
leas (Pheretima), 299. 
fennori (Oetochatus), 
378. 

fermon (Oefcochietus (Oe- 
tocluctoides)), 378. 
iiliciseta (Megascolex), 
244. 

Ftet chc rod ri l ns, 170. 
Jiuviatilis (Glyplndrilus), 
•191 

foetida (Allolobophora), 
499. 

foetida (Allolobophora 
(Eisenia)), 499. 


foetida (Euenia), 499. 
feetidus (Helodrilus 
(Eisenia)), 499. 
fossuB (Perionyx), 331. 
foveatus (Eutypliceus), 
433. 

foveatus (Perionyx), 332. 
foveatus ( Typhteus), 433. 
foveatus ( Typhosus), 433. 
Friderieia, 111. 
fnderici (Drawida), 138. 
friderici (Monilie/astcr), 
138. 

fulgulus (Eutvphoeus *tn- 
nandalci var.), 439. 
fulgidus (Eutyphoeus in- 
commodus var.), 439. 
fulvus (Perionyx), 333 
funis (Megascolex), 245. 
tareata (Peru), 92. 
furcatus(Aulopliorus),92. 


gamuiiei (EutyphaniB), 
434. 

gamma ( Typkteus ), 434. 
gamma [Typhous), 434. 
ganesha? (Oetochuctiis), 

379. 

ganeshae (Octnehrctus 
(Oetoclueloides)), 379. 
GeosLohcuU, 487. 
ghatensis (Drawida), 138. 
ghaten&is (Megascolex 
t ra\ ancorensis var.), 
277- 

gigas (Eutj phums), 430. 
LrtossoscolectdiP, 487. 
Glossoseolecina?, 488. 
Glyplndrilus, 490. 
Gordiodrilus, 482. 
gracilis (Pericha;ta 
(Pleurochivla ?)), 227. 
grandis (Drawida), 139. 
gramlis [Mondtgaster), 
i39. 

graveiyi (Comarodrili^), 
190. 

graveiyi (Moniligaster 
deslmyesi var.), 123. 
gruvelyi (Notoscolex), 
209. 

graveiyi (Perionyx), 334 
gruenewaldi (Perionyx), 
329. 

gwaliorensis (Nais), 59. 


Hoemonais, 78. 

lialyi (Mcgascolides), 174 

halyi (Plutellus), 174. 

2 L 
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barn rami (Encbytrwus), 
114. 

hastate (Woodwardia), 
186. 

hastatus ( Megascolides ), 
186. 

hawuyann ( Perichata), 

301. 

Lawayana (Plieretima), 
300. 

ha wat/an us (Ant uniat), 

300, 301. 

Helodrilus, 408, 503. 
Hemitubifex, 105. 
kempt /cA/(/Eolosoma),4]. 
henderson i (Megascolex), 
24(1. 

hespendu m (Pontodrilus), 
180'. 

Hespeiwlnlus, 109. 
Heieroch&ta, 105. 
neterochaeta (Plieretuna), 

302. 

beleroelueta (Ramella ), 
300. 

heterochjeta (Ramiella), 
300. 

hderochtet Ui s (A myntas), 
302. 

beteroeluvtus (Penonyx), 

335. 

heterochat ns (Perion) x 

aborensi* var.), 335. 
lninalftvamiB (Oerionvx), 

336. * 

liodgarti (Drawida), 140. 
liodgarti (Ociochoetus), 
381. 

liodgarti (Oetoclnetus 
(Octoclnvtoides)), 381. 
Hoplochata , 467. 
Hoplochsetella, 467. 
Hoplocheetella , 457. 
horai (Megascolex), 247. 
hortensis (Branchio- 

drilns), 77. 

hortensis ( Lahoria), 77. 
hortonenais (Mega- 
scolex), 248. 
boulleti ( Amyntas ), 304. 
boulleti (Pertcfueta), 304. 
lioulleti (Pheretiina), 304. 
Howascolex, 365. 
hulikalonsis (Periehaeta), 

290. 


ibrobami (Eutyphoeus), 
438. 

iyatpimenein (Perionyx), 
342. 


llyodrilus, 105, 
iinperatrix (Mahhen us), 
250. 

impemtrix (Megascolex), 
250. 

importusa (Drawida bar- 
well i var.), 134. 
impaiu.su* (Drawida bar- 
well i var.), 184. 
imuquulis (Kale peetinata 
var.), 64. 

incowmodiis (Euty- 
pli'ceus), 438. 

inconmiodus ( Typhous), 
438. 

indiea (Allolobopbora 
(Buuastus)). 500. 
indiea (lienhamia ), 414. 
/i/<5ea(Drawida robusta), 
154. 

indtca ( Periehaeta), 302. 
indicu ( Triyastet), 414. 
indicus (Enchy trams;, 
115. 

indicus (Eudirhognsler) 
414. 

indtais (Helodrilus (Bi- 
mastus)), 506. 
i adieu* (Mondigader), 
154. 

uulirUB (Plutellus), 174. 
t nomata (1 Joplin 7 / ate/to \, 
450. 

niormitus (Krythrceo- 
drilus), 450 

inornatiis (Perionyx). 337. 
insign is (Megascolex), 
250. 

insolitus (Megascolex 
vanans var.), 283. 
insnlaris (Pontodrilus), 
180. 

intermedins (Porionyx), 
320. 

iris (Bothrioneururn), 

102 . 

jacksoni (Crypt odrilus), 

210 . 

jackson i ( Deodrilus), 210. 
jacksoni (Notoscolex), 
210 . 

jaljoaigurensis (Drawida), 

japonica (Drawida), 142. 
japonicus (Drawida), 142. 
japonicus (Moniligaster), 

142. 

kanareusis (Drawida). 

143. 


karakulamensis (Mega- 
»colidrs tonmalai var.), 
210 . 

karakulamensis (Noto- 
seolex tenmalai var.), 
219. 

kushi (Aulodrilus), 500. 
kasbyapi (^Eolosoma), 

kavalainnus (Megascolex), 
251. 

keni|)i (Allolobopbora 
(Dendrobama)), 502. 
kempt (Drawida), 144. 
kempi (Erytlmeodrilus), 
460. 

kempi (Eutyphoeus), 434. 
kempi (Hciadnlm (Den- 
drobama)), 502. 
kempi ( Hoplocheetella), 
460. 

kempt (Megascolex), 252. 
kempi ^Pcrionvx), 338. 
kempi (Stylaria), 86. 
kJunii (Eutyplifeus). 446. 
knmeari (Erythrieo- 
dnlus). 463.’ 
hi uncart < Eudieliogaster), 

k inneari (Eudlehognster 
nshworlhi var.), 407. 

/ oboensis (Eutyplucus), 
434. 

k oboe ns is (Perioin x),339. 
konkanensis (Mega¬ 
scolex), 253. 

kraepelim (Notoscolex), 
kraepelini ( Trinephrus ), 


/urcadtrena* (Pon lo- 
dnlus), 180. 

larteum (Octolasium), 
507. 

laeustris (.Stylaria), 85. 
lacuum (Oiodrilus), 405. 
hems (Typhaens), 425. 
he vis (Typhoens), 425 k 
Lahoria , 74. 

Lam/nto, 222. 
langi (ChiBtognster), 50, 
laurentii (Ha?monais), 70. 
lawsoni (Perichaeta), 290. 
lefroyi (Henlea), 115. 
leucoct/c/a ( Periehaeta), 

256. 

leucocyclus (Megascolex), 
256. 

levis (Eutypbopus), 425. 
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lignicola (Pberetima), 

305. 

limnaei (Chaetogaster), 60. 
Limnodrilus, 96. 
limosa (Dero), 88. 
longiseta (Megascolex), 

257. 

longiseta (Pristina;, 70. 
longus (Megascolex kon- 
kanensis var.), 255. 
lorenzi (Megascolex), 

258. 

LumbricidflB, 487. 
Lumbncidat , 490. 
Lumbricnuc, 496. 
Luinbricus, 508. 


macintosh i (Perionyx), 

341. 

m'intoslui (Perionvx), 
341. 

in*jntohbi (Periomx), 
341. 

magnns (Eutvphcpus), 
434. 

lmiimlroiii (Octoelmitus), 
f. igpica , 382. 
mmmlrom (Ootoehirl us 
(Octocluutoides)), 382. 
malabanca (Diehognster 
bolaui var.), 473. 
malabancus (J hchogaster 
bolaui var.), 473, 
main yuna ( lienhainia ), 
475. 

malnyana (Diehognster), 
475. 

nmnipurensis (Euty- 
phceils), 441. 

mnriensis (Allotobopliora 
(Eopbila)), 5U4. 
mariensis (Melodrdus 
(Hclodnlus)), 504 
masoni (Eutypboeus), 
442. 

masoni ( Tgjdutus), 442. 
mason i ( Typhoons), 442. 
matthaii (Drawida), 144. 
mauritii ( Lampilo ), 259. 
mauritii (Megascolex), 
259. 

Megascolecidae, 162. 
Megascolecinai, 165. 
Megascolex, 222. 
Megascolicida , 162. 
Megascolides, 192. 
menoni (Brauchiodrilus), 
76, 

merkaraensis (Howa- 
scolex), 368. 


michael8eni( Au lop horns), 

michaelseni (Perionyx 
sikkimensis var.), 359. 
michnelseni(V nlus), 

180. 

Microchaitinai, 490. 
Microscolev, 164. 
iwillardi (Perion>x), 342. 
minimus (Perionyx), 343. 
minor (Moniligaster des¬ 
hay esi var.), 122. 
niinuta (Drawida), 145. 
minuta (Moniligaster), 
145. 

nunutum (Vaidium), 68. 
mumt us (Monrfigaster), 
145. 

nurabilis (Perielineta), 
290. 

m i rahtlis (Pericheeta ), 

302. 

modesta (Drawida), 145. 
mndestus( Perionyx), 344 
modiglianii (l)icho- 
g>ister), 477. 
mohanunedi (Euty- 
phceus;, 443. 
Moniligaster, 121. 
Moniligaster, 121 . 
Montligaslrubc, 116. 
Month go sit idee, 117. 
Moniliga < >trii.a\ 117. 
Monopyleplioru8, 103. 
in on orch i s (Megascolides 
one if h var.), 214. 
monorelns (Notoscolex 
oneili var.), 214.* 
montuna (Slavina), 84. 
montanus (Oetochastus), 
384. 

montanus (Octochaetus 
(Octochaeioides)), 381. 
moselei/i (Pic u rochet a), 

232. 

inultispimis (Mega¬ 
scolex), 261. 

mysorensis (Perionvx), 

345. 

naduvatamensis 
(Drawida), 146. 
naduvatamensis (Monili¬ 
gaster), 131, 146. 
Naidida\ 43. 

Naidium, 66. 
nainiana (. Pcrionijchella ), 

346. 

nainianus (Eutypboeus). 
444. 

nainianus (Perionyx),340. 
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Nais, 53. 

Nais, 80. 

nanus (.Notoscolex pon- 
'nmliamis var.), 219. 
nanus (Perionyx) 346. 
narayani (Ourgia), 481. 
Netnatogeuia, 483. 
nepalensis (Drawida). 

146. 

nepulcn.sis (Eutypboeus), 

445. 

nicholsoni (Eutyphoeus), 

446. 

nicholsoni ( Typhoeus ), 

446, 

nilamburensis (Drawida), 

147. 

nilamburensis (Monili¬ 
gaster), 147. 

Not toelrihis, 164. 
Notoscolex, 202. 
Notoscolex , 192. 
nureliyensis (Mega¬ 
scolex), 261. 


obtusa (Nais), 60. 
occidental™ (Ocnero- 
dnlus), 481. 
occidental™ (Ocuero- 
drilus (Ocnerodrilus'O, 
184. 

Ornerodnhacea , 479. 
Ocnerodrihdce , 479. 
Ocneroilrilma\ 479. 
Ocnerodnhni , 479. 
Ocnerodrilus, 484. 
Ocnerodrilus, 483. 
Octocluetina?, 363. 
Octocbaetoides, 371. 
Octochajtua, .‘169. 

Octochatns , 397, 
Octolasium, 507. 
oneili (Notoscolex), 212. 
oneili (Megascolides), 
212 . 

ophidioides (Drawida 
robusta), 154. 
ophidioides (Drawida 
robusta var.), 154. 
ophidioides (Mondi- 
gaster ), 154. 

oriental™ (Chaetogaster), 
51. 

orientahs (Eutyphoeus), 
448. 

orien tab's (Tgphaus 

448. 

orien talis (Typhoeus), 
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osmasfconi (Pberetima), 

307. 

oxycephalus (Aulopho- 
rus), 91. 


paelipaharensis ( Ocio - 

chains ), 400 

paelipaharensis (Rami- 
ella), 400. 

paivai (Eutyphcrus), 449. 
paliensis (Outocluetus), 
385. 

paliensis (Octochfrl us 
(Octocluetoides)), 385. 
pallida (Drawida pellu- 
cida var.), 151. 
pallida (Drawida pelltt- 
'vidua var.), 151. 
pallida (Perichafa), .301. 
pallida (Ramiella), 401. 
pal lid us (Octoehatus\ 

401. 

pallid us (Perionyx), 317. 
pul vi kola (D i eh < >gast or 

bolaui snbsp.), 47*3. 
palnieusis (Plutellus), 
170. 

pains/ns (Aulophorus), 
03. 

panamaensis (Nemato- 
genin), 483. 

papillata ( Bdimha ), 403. 
papillntus (fldiwba), 493. 
papillatus(Glyphidrilus), 

493. 

pnpillatus (Mouiligaster), 
131. 

papillifer (Drawida), 148. 
papilliter (Megaseolex 
escliericbi var.), 242. 
paradoxa (Drawida), 148. 
paraguaycnsis (Nais), 61. 
paraguayensis (Pristina 
proboscidea var.), 73. 
parambikulainana( Draw¬ 
ida), 149. 

parvn (Allolobopbora), 

506. 

parva (Allolobopbora 
(Biinastus)), 506. ^ 
parva ( Bcnhamia ), 477. 
parva (Dichngaster), 477. 
parva (Drawida), 149. 
parva ( Trigastcr ), 415. 
parimlus (Perionyx), 330. 
parvus ( IHchogaster ), 415. 
parvus (Drawida), 149. 
parvus (Eudichogaster), 
415. 

parvus ( Helodrilus ), 506. 
parvus (Helodrilus (Bi- 
inasiuB)), 506. 


parvus (Mon? Haas ter), 

149. 

parvus (Mono pyle- 

phorus), 104. 
pattipolensis (Mega¬ 
seolex), 262. 
patton i (Octoch ictus), 

388. 

patton i (Oetoehretus 
(Oetochoetoides)), 388. 
pauli (Drawida), 150. 
panli (Monihqasiir), 
150. 

pauli ( Perichata ). 312. 
pauli (Pberetima tapro- 
banae var.), 312. 
pectiuata (Nais), 63. 
peguana (Pcnchatu), 308. 
pegntma (Pberetima), 

308. 

peyuanus (Ami/ntas), 308. 
pellueida (I)iporoehicta), 

317. 

pellueida (Drawida), 150. 
pellueida ( Montiigaster ), 
150. 

pellueida (Pet'ichata), 
317. 

pellucidus (Clicetogaster), 
51. 

Peloscolex , 105. 
pent agon al is (Mega- 

scolex), 278. 

pentagonal is (Mega- 

seolex travaneorensis 
var.). 278. 

Pench at a, 288, 467. 
Periosychclla, 318. 
Perionyx, 318. 

Perionyx , 315. 
perrien (Mouiligaster), 
123. 

pharetratus (Mega- 

scolex), 263. 

pharpingiamis (Euty- 
plioeus), 450. 

phaseolus (Megaseolex), 
238. 

phaseolus (Megaseolex 
eocbinensis var.), 238. 
Pberetima, 288. 
pberetima (Megaseolex), 
264. 

plnllotti (Octoehietus), 

390. 

plnllotti (Octoolmjtus 
(Octoohsetoides)), 390. 
phosphorous (Micro- 
scolex), 164. 
Phreodrilidte, 108. 
Phreodrilus, 109. 
pilatus (Megascolides), 
200 . 


pincerna (Perionyx), 348. 
pifctnyi (Octocluetus,, 

391. 

pittnyi (Oetochfietus 
(Octocluetoides)), 391. 
Pietirojih lefts , 40. 
Pleurophleps , 40. 
Plutellus, 170. 

Piute tins, 179. 
pokhrinmis (Perionyx), 
349. 

polytheca (Megaseolex), 
264. 

polvthecn (Perionyx), 
351. 

pnumudianus (Noto- 
scolex), 214. 
Pontodrilus, J79. 
Pont.oseolex, 488. 
poonensis ( Jlenhamia), 
410. 

poonends (Eudieho- 
gaster), 410 

pooneusis (Trig aster), 

410. 

posthunia (Perichafa \ 

309. 

posthuma (Pberetima), 
309. 

post h u m us (Ant i/n tas), 

309. 

pni&hndi (Allolobopbora 
(Allolobopbora)), 501. 
prasbadi (Eudichogaster), 
410. 

prasbadi (Helodrilus 
(Allolobopbora)), 501. 
praslmdi (Megascolides), 
201 . 

prashadi (Octocbaetus), 

392. 

prasbadi (Octocbaetus 
(Octocbaetoides)), 392. 
Pristina, 69. 

Pristina , 66. 
proboscidea (Pristina), 
73. 

profuga ( Allolobophot'a ), 
507. 

7 ?ror«im//s(EutypliQ?us), 

440. 

Psammaryc/cs , 105. 
pullus (Perionyx), 352. 
pulvinatus (Perionyx), 
353. 

pumilio (Megaseolex), 
266. 

pungabensis (Cluctc- 
gaster), 50. 

puujabeusis (Nais com- 
munis var.), 55. 
punjabensis (Nais i 'aria* 
bilis var.), 55. 
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punjabensis (Slavina), 82. 
pusillus (Eudichogaster), 
418. 


quadrigenaria (Phere- 
tirna), 290. 

quadripapillatus (Kut.y- 
pliceus), 451. 
quilonensis (Megascolex 
travancorensis var.), 

276. 

quintus (Megascolex), 
267. 

Ramella , 397. 
liamiella, 397. 
ranmailana (Drawida), 

152. 

rangamatiana (Drawida), 

153. 

rarus (Glyphidrilus), 
491. 

rat,us (Megascolex), 268. 
raid (Drawida), 156. 
raviensis (Naia), 65. 
remex (Aulodrilus), 107. 
Ithteodrilus , 103. 
rimatus (Pononyx), 354. 
riparius (Octochcetus 

(Octochuetoidcs) pali- 
ensis var.), 386. 
riparius (Octorluetus 

paliensis var.), 386. 
rivufontut (Tubifex). 106. 
robusta (Drawida), 154. 
robuata ( Month (/aster), 

154. 

rob ust ns (Mon Hi//aster), 

154. 

torch (Allolobophora), 
499. 

rosea (Allolobophora 
(Eisenia)), 499. 
rosea (Drawida), 155. 
rosea {Eisenia), 499. 
rotungana (Draw ida), 

155. 

rubellus (Lumbricus), 
508. 

ruber (Moniligaster), 131. 
rubida (Allolobophora 
(Dendrobcena)), f. ty- 
pica, 503. 

rubidus (Helodrilus (Den- 
d rob®na)),f.typica,503. 

saffronenw (Glyphi¬ 
drilus), 491. 
salettensis ( Perichata ), 
259. 


saliens (Dicbogasfcer), 
478. 

saliens ( Microdrilus ), 

478. 

saltans (Perionyx), 355. 
sansibaricus (Perionyx), 
356. 

sapphirinaoides (Draw- 
• ida), 156. 

sapphirinaoides (Montli- 
yasfet'), 156. 

sarasmorum ( Crypto - 

drilus ), 188. 
sarasinorum (Mega¬ 
scolex), 269. 

sarasinorum (Notoscolex), 
188. 

sarasinorum (Wood- 
wardia), 188. 
scandens (Drawida), 156. 
schmardu* (Megascolex), 
270. 

sch an karat (D raw ida), 

157. 

scutarius (Eutyphcrus), 
452. 

scutarius (Notoscolex), 
215. 

seinperi (Brauchio- 
dnlus), 75. 

semperi ( Chatobranchus), 
75. 

gextus (Megascolex), 
270. 

sliilloiigcnsis (Perionyx), 

357. 

shunkarai (Drawida), 
157. 

sikkimensis (Pc non y- 

ehclla), 358. 

sikkimensis (Perionjx), 

358. 

sikkimensis (Plutelius), 

177. 

silvestris (Plutelius 
indicus var.), 175. 
si mlaensis( Perionychella), 

359. 

simlaensis (Perionyx), 
359. 

simplex (Megascolex 
varians var.), 282. 
singhalcnsis {Moya- 
scolides), 178. 
singhalensis (Plutelius), 

178. 

Slavina, 80. 

socialis (Limnodrilus), 
96. 

sonmvarpatana (Draw¬ 
ida), 158. 


8owerbii (Branchiura),99. 
sowerbyi (Brancbiura), 
99. 

spectabilis (Megascolex), 
272. % 
Spenceriella, 190. 
Npirosperma, 105. 
spongilbe (Chaetogaster), 
52. 

stephensoni (Aulodrilus), 
510. 

Stephen son i (Aulophorus), 
92. 

stewarti (Drawida pellu- 
cida var.), 152. 
stewarti (Notoscolex), 
216. 

strifitus (Notoscolex), 
218. 

stuarti ( Hoplochata ), 

468. 

stuarti (Hoplochaetella), 
468. 

stuarti (Perichata), 468. 
Stylaria; 85. 

subrubicunda (Allolobo¬ 
phora), 503. 

subrubicunda (Allolobo¬ 
phora (Dendrobfeim) 
rubida f.), 503. 
subrubicunda (Helo¬ 
drilus (Dendrobaeua) 
rubidus f.), 503. 
subrubicunda (Helo¬ 
drilus (Dendrobtena) 
rubidus var.), 503. 
suet or ta ( HoplochateUa ), 
464. 

suctoria (Pheretmia), 
311. 

suctorius (Erythraeo- 
drilus), 464. 
sulcata (Drawida), 158. 
surensi (Octocbirtus), 394. 
surensis (OctocbsBtus), 
394. 

surensis (Octochaetus 
(Octochaetoidea)), 394. 
sylvicola (Lampito), 273. 
sylvicola (Megascolex), 
273. 


taprobanae (Amyntas), 
312. 

taprobarue ( Perichata ), 
312. 

taprobanae (Pherctima), 
312. 

templet on lanus (Mega¬ 
scolex), 274. 
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tenmalai ( Meyascolides ), 
219. 

tenmalai (Notoscolex), 

219. 

tentatulata (Pristina), 
71. 

ten taculatu m ( Xaidium ), 

71; 

termiticola (Notoscolex), 

221 . 

tern ana ( Pint roph leps ), 

43. 

ternurium (.Eolosoma), 
43. 

Tetragon urns, 498. 
timrstoni (Octochaetus), 

396. 

thurstom (Oclochsetus 
(Oetoehiutoides)), 396. 
timidus (Plutellus), 
179. 

tonkinensis (Aulo- 
phorus), 91. 
tonkinensis ( Dero ), 91. 
trapezoides (Allolobo- 
phora (Allolobophora) 
caliginosa subsp.), 501. 
trapezoides (fielodrdus 
(Allolobophora) caltyi- 
nosus), 501. 

trapezoides (Helodrilus 
(Allolobophora) cali- 
yinosus f.), 501. 
trapezoides ( Helodrilu s 

(Allolobophora) cali- 
yinosm subsp ), 501. 
trapezoides (Helodrilus 
caltyinosus vur), 501. 
travaucoreusis (Amyntas), 

3i3. 

travaneorensis (lien- 
kamia), 478. 

travaneorensis (Dieho- 
gaster), 478. 

travaneorensis (Drawida), 
159. 

travaneorensis (Gordio- 
dvilus), 482. 

travaneorensis (Mega- 
seolex), 275. 
travaneorensis ( Peri - 

ckata), 313. 

travaneorensis (Phere¬ 
tima), 313. 


trichochffitus (Eudicho- 
gnsfcer), 419. 

Tnyaster, 402. 
Tngastrina , 363, 364, 
468, 469. 

tri/oba/a ( Lampito ), 279. 
fcnlobatus (Megascolex), 
279. 

tri neoiualiensis ( Crypto - 
dr it ns), 222. 

trinoo ualiensis (Noto¬ 
scolex), 222. 

Trinepftrus, 192. 
trivnudmna (Pheretima), 
314. 

trivivndranus (Mega¬ 
scolex), 280. 

tiib*rosus (Glyphidrilus), 
494. 

Tubifex, 105. 
tubi lex (Tubifex), 106. 
tubifex (Tubifex 
(Tubifex)), 106. 
Tubilicida*, 95. 
turaensis (Eutyphoeus), 
453. 

turaensis (Perionyx), 360 
Ti/pheeini , 36*3. 

Tgphaus, 420. 

Typhmus, 420. 

tv pica (llrawidn japonica 

* r.), ip-* 

typira (Drawida pellu¬ 
cid a f.), 150. 

typic.t (Drawida pellu¬ 
cid us f), 150. 
tynica (Drawida robusta), 

154. 

typiea (Drawida robusta 

n i54. 

typiea (Megascolex 
travaneorensis f.), 275. 
typiea (Octoehnstus 
maindroni f.), 382. 
typiea (Pheretima 

hawavana f) 300. 
typiea (Pheretima ha way - 
ana subsp.), 300. 
typiea (Plutellus 
indicus f.), 174. 
typiea (Pontodrilus 

bermudensis f.), 180. 
typiea (Pristina probos- 
cidea f.), 73. 


typiem (Megascolex tra- 
vancorensis var.), 275. 
typicus (Notoscolex pon- 
mudianus var.), 214. 


uniqua (Drawida), 160. 
uniqua ( Mondigaster), 
160. 

uniquus (Mon itiyaster), 

160. 

uzeli (Plutellus), 188. 
uzeli (Woodwardia), 188, 


varians (Megascolex), 281. 
vanegata ( Perionychel/a) t 
362. 

variogalus (Perionyx), 
362. 

Vermiculus , 103. 
vdpattiensis (Lampito), 
285. 

v i 1 patt iensi-( Megascolex), 
285. 

violaeea (Pcrichata ), 294. 
viofacea (Pheretima), 
294. 

t'iolaceus ( Amyntas ), 294. 
viride (/Eolosoina), 42. 
viridis (Perichreta), 227. 


waltoni (Eutyphums), 

455. 

willeyi (Megascolex), 

286. 

willsi (Drawida), 161. 
Woodwardia, 183. 


zeylamca (Dero), 89. 
eeylaniea (Lampito 
mauntii var.), 260. 
zeylanicus ( Hespero- 
drilm) t 109. 

zevlanicus (Megascolex 
mauntii var.), 260. 
zeylanicus (Phreodrilus), 
109. 

zonatus (Megascolex 
polvtheca var.), 265. 
zygochostus (Megascolex), 
287. 
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